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Introduction 



. The U.S. Department of Energy sponsored an Energy Institute 
at ClemsOn University for secondary science ^and social science' 
teacher^ during the suitmier of 1978. Dean H. Morris Cox of the 
College, of Liberal Arts, and Department Head Charley V7. Dunn of 
the Political Science Department made available the first class 
facilities used for the" Institute . 

The first objective of the Institute was to provide an 
overview of past, pfes^ent, and future energy problems.. This was 
done through a series of lectures, tours of electrical generating 
facilities, and films. 

The second objective was to stimulate teachers to use this 
information in their own courses. This was done through their 
exchanging ideas during the "coffee breaks, meal times, and^ their 
preparation of teaching units which were edited and presented 
herein. 

The range of teaching units is very broad, and use of this 
manual can be helpful to teachers of all subjects, 'Copies will be 
supplied to all participants and to other teachers or librarians 
as long as the supply lasts. 



Harold E. Alber' 
August 1978 
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ENERGY UNIT ON ENERGY 
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by'' 
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Ann L. Addison 
£ . Lower Richland High School 



INTRODUCTION 



I believe the following statements t<J be true': ' 1) Many 
students do not believe there is an energy crisis because the^ are 
uninformed of certain facts; 2) We, as teachers, have ar responsi- 
bility to develop an informed future el'ectorate and to develop a 
personal sense of "responsibility in our st:udents; 3) We -need to 
help stuaents learn to make d^g^s ions ' based on the best informa- 
tion available by offering opportunities to make dec^isions in a 
less threatening situation. 

The following outline is offered for use in any classroom^ 
situation. Suggestions to adapt it to many subject area^ are 
listed at the end of the outline. In general, the unit outline 
will: a) present the facets as briefly as possible^ (the unit may 
be extended by expanding on each day apd covering more material) ; 
b) allow several days of class discussion; c) test by requiring 
students to express their personal opinions. A description of a 
possible testing situation follows and if a teacher desires to 
use this idea, it should be fully explained to the students at 
the beginning of the unit* ( 

A place in the room should be provided for a collection of 
current news articles* on energy and a collection of pamphlets oh 
any topic related to energy. Posters should be used and students 
should be encouraged~Eo' ^"develop' posters for^classrobm and school 
use. 

The test will te a position paper entitled Energy-My Ide^s . 
It will be written in class using the students own notes - not 
those of a friend. A iene/ral outlih^_jsuggested for use by the 
students follows: A 

I. Energy' from the past. 

II. Energy of today, 
t 

m^^ 1 



.A 



ThJse should make up no more than ^ of the paper. 

III. Energy sources and problems of the future, my 
personal ideas. This should make up at least h of the paper. 

During the unit, vocabulary words will be identified eacji 
day ^md listed pn a poster in the rqom. .During the days of >dis- 
cussion a selection Of essential words from this list will be made 
with student input. Thes^ words should represent a cross sectipn 
of the totaX^iist and should not be too extensive. *.The words 
selected as essential may be a way of varying the ' eiriphasis for 
different subject areais ^nd may also be used to vary the level af 
testing for different grouping situatioas- Each student should 
be given a list of the vocabulary words divided into the essential 
and extra cred:^ words. 
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On test day, the students^ will be given ^J^other copy of the 
vocabulary list along with paper on which to write. The paper is 
to prevent the advance composition by another person. During the 
test' the teacher should walk around the room making sure that the 
students are not copying from a pre-prepared^ paper. The students 
will be directed to use correctly the essential words, under- 
lining each word/ the jifirst time it is used. Allr^ extra credit 
words used can be indicated by double lines or lines of a different 
i^olor. I-f the students ♦limit their papers to the essential words, 
the grade ^hould be a "C" . Each teacher may assign a numerical 
grade equivalent of the middle of their "C" range if. they desire. 
The use of extr^ credit words- will be encouraged by giving 
additional points for the use o*f each additional word. These 
points should be added to the points assigned for the '^C" grade to 
determine tijie final grade on the paper. Grades for papers not 
using all the essential vocabulary words axe left to the discre- 
tion ^of the teacher using be&t estimate of the individual students 
abilities. -NO OPINIO OF THE STUDENT SHOULD BE CONSIDERED AS A 
PART OF THE GRADE. » 

The tocher should make note of misspelled words and 
grammar mistaJtes 

DAY ONE 



This day will begin by giving a survey to determine ' 
students' opihions about the' energy situation in our country. It 
will also detentiine what they think the solutions might be. After 
taking the survey, the teacher will explain the testing procedure 
and show the film - The Great Search. 



DAY ,TV/0 (This may taXe' several days depending on the abilities 
of tihe group) ^ . ' ' 

^ . This day\ should be spent discus^sing energy terms such as: 
definition of work, fiower , calories , BTU, potential energy, garavi- 
tational energy^ electrical energy, chemical energy, nuclear -energy, 
kinetic energy, mechaV>ical enei^gy, sound ehergy, radiant energy, 
"Uiennai energy, energy conversions and the basic laws of energy.. 
The differences between renewaible and .nonrenewable energy re- 
sources should be discussed. 

.t . The rate of use of energy in the United States should be 
explained. The coricept of exponential growth can be, explained 
using the exercise of calculating the amount of money one would 
make if you started'^ by receiving one penny on the first day and 
doubling the amount leach day for thirty days. 



The basic deJ.sign of an electric power plant should be 
shown' and explained.. At this point an extra day can be set aside- 
f<dr .a field trip to a coal fibred generating plant, if desired or 
possible. 



DAY 'THREE , , ~ 

1 . ^ • 

This day will be spent discussing the resource coal using 
the following topics: 

1, Sources 'of: coal from different types of mines; 
^ 2. Chemical content and processimg of coal befpre shipping; 

3. Shipping of coal; . ' 

. 4. Uses of coal for purposes other than production of 
electricity; 

5. Dangers in all phases of coal production and use; 

6. Pollution and enviii-onmental concerns from mining and 
use of coal; 

7. Economic. and political controls on coal; 

8. Future uses of coal. 



DAY FOUR 

This day will be spent discussing the resource jpetroleum, 
being sure to include the following topics: J 

1. Source^ of petroleum from bc^h onshore and offshore 
production; 

2. Chemical content and refining of crude oil; ' 



3. Shipping of oil; ^ f " 

4. Uses of petroleum other tha^ to produce energy; 

5. Pollution from mining and use of petrdleum; 

6. Dangers in all phases; 

7. Economic and political' controls; 

8- Our purchases of^petroleum from other countries; 

9. ThS future of petroleum. 



PAY FIVE 

The general topic for. today is nuclear fission being sure 
to include the following: 

1. Definitions of nuclear terms such as alpha particle, 
background radiation, beta particle, chain reaction, 
control rod, coolants, fission, gamma rays , half life , 
light and heavy water, isotope, neutron, nucleus, 
proton, rad,. radiation, radioactive waste, rem, spent 
fuel, and X-ray. 

2. Sourc-es of uranium 235, 2^38 and' how, it is processed; 
Chemical content of fuel and how it changes during the 
production of electricity; 

4. Differences between nuclear power ^plants and Coal 
fired plants; • 

5. Other uses of uranium ,235 and 238. 

6. Waste from fission plants, its storage and reprocessing 
,7. Costs of fuel in comparison to other fuels; 

8. Dangers, including SL-1 accident and leaks from fuel 
storage; 

9. Pollution and environmental concerns; 

10. Econpmicand political controls; 

11. Future of fission re'actors. 



DAY SIX , - . * 

\ ^ ' 

This day will be spent disclissing nuclear fuspon and the 
breeder 'reactor projects. 

The breeder reactor will be discussed emphasizjJng that it 
is a reseiwrch project only and not used for- the production of 
electricity here in the Unit^ Statues. Other countries do have* 
reactors like this in production. The soilrce of fuel, chemical 
content and processing of the fuel as will as the dangers in all 
phases. Environmental concerns should be discussed. Economic and' 
political controls should also be m^litioned. 
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Nuclear fusion will be explained emphasizing the types of 
fuel, chemical content and sources of the fuel, waste and danger^ 
during all phases of. production, pollution and environmental 
cdncerns and the economic ^nd political controls. This also is a' 
research project and is not near pjroduction stage. 

't ' 

DAY SEVEN - 

All other forms of energy sources shou-ld be discussed in- 
cluding their sources,* present-day uses, future uses, costs, and 
pollution problems. The suggested list of these sources is: 
solar, geothermal, wind's, gradients, tides plus agricultural 
waste products. ^ 



DAY EIGHT 

— ■ ■ - — — ^ v. 

Conservation of energy "is a true source of energy today 
and in our future* . '?he mJ'ny ways of conservation in the home, 
industry and in transportatiort should be discussed. A check list 
on conservation in the home will be sent home with each student 
to encourage ^better conservation immediately. 



DAY NINE . ^ ' . 

# The enej-gy^ ou-tlook for the *State of South Carolina - this 
will be the topic given to an invited guest speaker, Ed Richardson, 
J.the speak<^r, is from'ft^e S.C. Water Resources Commission. 



DAY TEN 

A speaker will be inviteci^' to^' speak on Environmental Concerns 
of nuclear 'fuels . A good source f or ;'§uch a speaker is the En-, 
vironmental Coalition, 1226 Bull^ Strefet^i'^: Columbia, S.C. phone 799- 



; 0321. 



DAYS ELEVEN AND TWELVE 



A minimum of two days will be set aside for class dis- 
cussion where each student will be encouraged to express their own 
opinions and ask any questions they might have concerning any 
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topic discussed. 



DAY THIRTEEN 



Test day. 



' • . ; GENERAL BIBLIOGRAPHY ^ 

" Energy Conservation in the. Home , U.S ; Department of' Energy, 

October, 1977, This guide was prepared as an Energy Educa- 
tional/Conservation Curriculum Guide for Home Economics 
Teachers by th6- University of Tennessee Environment Center 
and College! of Home Economics Knoxyille, Tennessee C^opies 
may be obtained by writing - ' . ' - 

U.S» Department o^f Energy " ^ 

Technical Information Center 
/ ^» P.O. Box 62, ' ( " 

Oak Ridge, Tennessee 37830 

Factsheet, (1--19)" ^National Science Teachers Association. This 

... . 

is a series of 19 separate . pamphlets covering different topics 

on energy. Copies of these may be obtained by writing - 

USDOE ^ Technical Information Center 

P^O. Box 62, 

Oak Ridge, Tennessee 37830 



SPECIFIC BIBLIOGRAPHY 
(order is same as order in days used) 

DAY ONE 

— — ' — • ^ 

Energy Conservation in the Home , p. 247. This is the survey in- 
strument suggested. 

The Great Search , Buena Vista Films. This is a cartoon history of 
energy prepared by Walt Disney. 

DAY TV/0 ■ ' 



Energy CQrvservation in the Home , pp. 261-285. This is a dis- 
cussion of the basic energy concepts. The material here has 



an additional bibliography with footnotes. ^ 

Dr. Malcolm Skove - Alumni. . Prof Physics , Clemson University. 
"Exploit^ation ot' Ehergy Hesourpes" Jijly 18, 1978; These 
' notes explain • Exponential grow'th and give^. examples plus a 
simple foirmula to determine doubling time. 

Exxon Company, USA ^ s Energy Outlook 1978-1990 , May^l978, This 

is a supply of_ information on US demands, consumption, supply 
and Government policies on energy. 

DAY THREE 

The World Book Encyclopedia , "Coal" (1976 ed) Vol. Ill, p 566-586. 
A comprehensive discussion of aspe.cts of coal . 

Factsheet 15: New Fuels From Coal . A discussion of the projected 
manufacture of methane and other fuels from coal. 

Royce N. McNeill, Coal Mining . July 21, 1978. These notes are a 
comprehensive discussion of the mining of ca^^al . 

DAY FOUR 

Harper, William B. "Petroleum", World Book Encyclopedia , (1974 ^d) 
Vol. XIV, 29^-312. A , comprehensive discussion of petroleum from 
mining to use. There is also a listing of products made from 
petroleum and other related articles on petroleum found in 
World Book. 

Dr. David Snipes, Assoc. Prof., Geology, Clemson Univ. ^"Fossil 

Fuels: Discovery and Extraction" July 20, 1978. These notes 
have several good slides that may be ordered to show the types 
of places oil can be discovered . 

Dr. Richard Rice, Assistant Professor, Chemical Engineering, 

Clemson Univ. "Fossil Fuels - Conversion to Useful Energy" 
July 21, 1978. These notes give the principle compounds in 
crude oil and how they are extracted by refining. 

Ed Richardson, Head, Environmental Affairs Div., S.C. Water 

Resource^ Comm. '"Oil Spills anS Other Pollution in the Food 
Chain" July 21, 1978.' These notes discuss the use of bacteria 
to clean up oil spills and provide slides showing oil rigs. 

Dr. Thomas Overcamp. Associate Professor, Environmental Systems . 
Engineering , Clemson University . "Combustion , Chemical & 
Thermal Pollution" . July 21, 1978 . These notes cover the 
substances that pollute our environii^nt and how they <it 
treated. 



DAY FIVE 

John Elliott, Principal Engineer, Duke Power Co. "Fisaion", July 

24, 197'8. These notes justify Duke Power Co, in using nuclear 
fuel and' compare the coS'ts of different fuels. fie also ex^- , 
plained how the reactor is different -from the coal ^ired 
generating plant. * - ■ • 

Factsheet - 12 Conventional Reactors . This discusses the general 
use and problems of using fission reactors to produce 
electricity . 

Or. Everett Sheldon, Environmiantal Protection & Energy Conservation 
Coordinator, Savannah River Plant. "Nuclear Wastes", July 

25, i978. These notes describe how the Savannah River Plant . 
reprocesses fuel and stores it. They also cover the products 
made at the SRP. ^ - 

Lyerly and Mitchell, Nuclear Power Plants ; United States Atomic 

Energy Commission, October 1968. This is one of many booklets 
of the "Understanding the Atom series. Complete sets are 
available to schools^and public libraries. Requests should 
be mailed on school stationery to USbOE , P.O. Box 62, Oak Ridge, 
Tennessee 37830 . ^ ' 

Nuclear Power and th^ En vironment : Questions and Answers 
Nuclear Radiation and Health ^ 

Nuclear Safeguards. -These are booklets published by Duke Power 

Company and are available on order from the Company - P.O. Box 
2178, Chajlotte, N.C. 28201. 

Your Visit To Keowee-Toxaway , Duke Power Company. Thi: is a 

booklet given out when you visit the Keowee-Toxaway nuclear 
power plant. It contain^ a description of the power plant 
and has a glossary of electrical terms and nuclear terms. 

DAY SIX 

Walter Kelly, Instrumentation Engineer, Clinch River Breeder 
Reactor Project. "Breeders" July 25, 1978. These notes 
discuss how breeder reactors work and about other countries ' 
progress in this area. 

Clinch River Breeder Rteactor Plant Project - Design Description - 
booklet. For more information contact: Breeder Reactor Cor- 
poration, P.O. Box U. Oak Ridge, Tennessee, 37830. 

G.H. Nielson, Thermonuclear Division, Oak Ridge '"Fusion" July 25, 
1978. This was a crash course in fusion physics and a des- 
cription of the present research at Oak Ridge. 
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Facts he et l4 - Nuclear Fusion 

These giv^. concise' summaries of each of these sources of energy, 
there advantages-, and disadvantages. 

SEVEN 

AR 

John McKelvey, Head, Physics Department, Clemson University, 

"Solar" July 27, 1978. These notes discuss how solar energy 
^ can be used and the many misconception^ about it. 

Factsheet 4 - Electricity From the Sun I (Solar Photovoltaic 

Energy) ' . 

Factsheet 5 - Electricity From the Sun II (Solar Thermal Energy 
conversion) 

Factsheet 7 - Solar Heating and Cooling 

GEOTHERMAL ' 

Dr. Harold Albert, Professor, Political Science, Clemson' Univ. 
"Geothermal" July 27, 1978. These notes explain the source 
of geothermal energy and go into the many problems associated 
with this form of energy. 

Factsheet 8 - Geothermal Energy 

GRADIENTS, TIDES & WINDS * 

Dr. Fred Keller, Professor, Physics, Clemson University. "Gradients, 
Tides, Wind". July 27, 1978. These notes give some history 
of gradients , and explanation of how tides can be used to \ 
generate electricity. The advantages and disadvantages are 
• mentioned. 

Factsheet 3 - Wind Power 

Factsheet 6 - Solar Sea Power (Ocean Thermal Energy Conversion) 
A GRICULTURAL WASTES 

Dr. Clyde Barth, Professor, Agriculture Engineering, Clemson Univ. 
July 27, 1978. These notes give interesting ways of converting 
cattle and poultry wastes into usable energy. 

Factsheet 1 - Fuel from Plants. (Bioconversion) 



10 ' • 

\ 

'a* * 

Factsheet 2 - Fuel from Wastes. (Biocdnversion) 
. . ■ t 

DAY EIGHT ^ . ^ 

Dt. W.S. Piper "Conservation Energy — The Bridge Fuel f o^ > . - 

America's Energy Future".^ July 25, .1978. These notes explain 
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how much energy can be saved in several\„dif f erent way 
Energy Conservation in the Home 
p. 43-47 Insulation 

p. 71 > Home Furnishings and Conservation 

0 

p. 130 Appliances 

p. 197 How to read the meter 

p. 223 Residential Checklist ' 

\ 

DAY NINE AND DAY TEN / 

Speakers 
DAYS ELEVEN AND Tt|7ELVE 

Class Discussion 
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FOSSILS OF YESTERDAY-FUEL TODAY, SHORTAGES OF TOMORROW 
i 

: Earth Soience: 8th Grade* ' - ' - 

Betty H. Boggs 
Laurens Junior High School 

( 

INTRODUCTION ; ' , • , ' ^ 

Although the supply of natural reSguj^ces is limited, they 
are being used at increasing rates. We mus^t-Jlearn to live within 
the limits of the earth's resources, to conserve our present supply, 
and to develi^ thosp sources of energy that are not finite and will 
not prove lethal. Our technologic^al economy, wAich has depended 
upon energy, must be reexamined and other alternatives considered. 
Throw-away life styles must give way to mechanisms for recycling-. , 
Not only is electricity for household heating, gasoline for a,uto- 
mobiles, and energy for industry affected by limited energy sources, 
Iput mass transit, population control and community development are 
also factors in the energy crunch. 

OBJECTIVES : . ^ ' 

A. To itlake students aware, of the" various forms of energy 
that have been used by Americans. • ^. ! 

B. To help students see how technology has replaced old ^ 
forms of energy with Aew ones . 

C. To make students aware of the necessity of developing 
alternative sources of energy. 

D. To create a desire in students to be more conservative 
with energy ^reserves remaining on- the earth. 

BEHAVIOR OBJECTIVES : 

A. Students will identify the kinds of energy. 

the kinds of fuels that originate from fossils 'gf 

ways in which fossil fuels are used. 



B. List 
yesterday . 



C. List 
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D. Describe ways electricity is generated. 

E. Cite reasons our energy supply is being depleted. 

F. Report on the feasibility of fusion, solar, geothermal, 
bioconversion, ocean waves and currents as soiirces of fuel. 

G. Make models or posters ^of the many sources of energy. 

CONTENT: 

A. Forms of energ^^ (Day I), 

^ " Organic materialNf orms three kinds of fuel (Day II) 

\ ■ \ _ 

C. Cpal ^nd its uses ) (Day III) 

D. Carbon'^roducts tj:Zt ^work for man (Day IV) 

E. What is petroledm? ''(Day V) 

F. What if it ends? (Day V^) 

G. The generation of electricity (Days VII, VIII, IX) 

H. ' The utilization of solar, wind, geothermal, bio- 
conversion, ocean current and wavds. (Days X, XI, XII, XIII, XIV, 
XV) ' J 

OVERVIEW : 

Energy is the name given to the ability to do work. All 
human life depends on the energy in the universe. The amount of 
energy falling on the earth's surface each year is equal to that 
supplied by 250 million tons of coal or about 100,000 tons of coal ' 
for each person on ear'th. 

Mechanical energy is found in machines. Chemical energy 
is released when matiter changes chemically. Electrical energy can 
be turned into many Other">f orms of energy. Atomic energy is ■ 
released when atoms split or combine. Solar energy is the radiant 
energy given off by the sun. 

STUDENT ACTIVITY : 

Ask students to imagine how man got the idea of .using 
energy. Try to describe the kind of energy man used? 

Show- film "The dr^t Search". Ask the students to evaluate 
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the film. 

Days 11, 111, IV 

OVERVIEW : 

i 

Durj-ng late paleozoic time, fish dominated the seas and 
amphibians or reptiles dominated the land. Many varieties of in- 
vertebrates were present, as they are today. But invertebrates 
were no longer the dominant life forms. 

In addition to changes in life forms, physical changes in 
the earth also occurred toward the end of the paleozoic era. Vast 
swamps, much like the Everglades of, Florida, covered the interior 
of continents during the Pennsylvannian period. After burial, 
vegetation of these swamps became the great coal fields of the 
world. 

This sounds hard to believe, does it not? ^How can some- 
thing which is not alive be working? The puzzle is^ really a simple 
one to solve. Organic matter, .matter which comes from living 
things, can be used by man to do work for him. All organic matter 
contains carbon. It is this element, carbon, which is really 
doing the work. Let us see what kind of work that is and how it ' 
is done . ^ , 

k \ 

To do work, we need energy. To get energy, we usually 
burn some material. This material we burn is called a fuel. The 
combustion of the fuel gives off energy which can do work. There 
are fuels in each physical state — solid,.- liquid and , gas . Fuels are 
burned in eij^gines for work and transportation.^ Fuels are burned 
in homes, to give heat and cook food. 

ACTIVITIES ; 

Using an overhead projector, have students look at: 

(1) the formation of coal. (2) the kinds of coals: Its name--- 
physical and chemical properties and its ability to bwcn. (3) Using 
a map show the location of large coal reserves in the United States. 
Discuss the method of mining coal, both on the surface and under- 
ground. Discuss the various means of transporting coal from the 
mine to the consumers. Discuss the major uses of coal today. 
Assign students projects: (1) Make a display showing a shaft mine. 

(2) Make a display showing the many aspects of mining coal. 

(3) Display or show the movement of the coal from mine to bin. Have 
several students do research dealing with these subjects: 

(1) Products from Coal 

(2) Problems in the Coal Industry 

(3) How Coal is Used as Fuel 

(4) Safety Measures in Coal Mining 

(5) Coal Mining as a Vocation 
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Day V 

OVERVIEW ; ' * \^ ' 

"Petroleum" is a word that comes from two other words: 
Petra (rock) and oleum (oil). It is also called crude oil. It is 
a natural oil which is found trapped in the earth. It is formed, 
in rocks called oil'' shale, a kind of sedimentary rock. A chemical 
analysis show the composition of petroleum to be made up of compounds 
called dehydrocarbons . During the paleozoic era, all kinds of 
microscopic plants and animals lived in shallow seas. They died 
and decayed. Their cells and contents were trapped below the sedi- 
ment of the seas. Millions of years of pressure and chemical changes 
made these Materials tiirn into fossil fuel. We call this fuel crude 
oil. The oil seeped into rock layers and was trapped there. 
Geologists study the kinds of rocks and fossils in a neighborhood. 
When they have found the right kind of rocks and right kind of 
fossils, they begin to drill the wells. Drills are forced down 
into the earth and through domes of rock. Sometimes the trapped 
gasses force the oil up and the well begins to "gush". Crude oil is 
carried through pipelines from wells to a chemical factory called a 
refinery. Crude oil is refined into gasoline, ker.osene, and other 
products , 

ACTIVITll:S : ^ 

Begin the discussion with a target question: "How did petro- 
leum get into the ground?" Discuss the refining of crude oil. Use 
slides to illustrate how oil must be drilled down through the lime- 
stone to reach oil. Use slides to show how offshore oil wells work 
and the OCS orders that are required to make them safe. Have 
students do library research work on the following topics: 

(a) The advantages of using gasoline as a source of energy. 

(b) The advantages of using kerosene as a source of energy, 

(c) The problems we are confronted with if we rely on 
products of crude oil for future uses: 

(d) __Haye students prepare display posters or models of oil 

wells, a refinery, and several items which either use 
some form of petroleum for energy or is a product of 
petroleum. ^ ^ 

Day VI 

0\ai:RVIEW : 

^ Americans are so jdsed to limitless energy "supplies that 

they can hardly imagine what life might be like when the fuel really 
starts to run out. Time asked science writer Isaac Asimov for his 
version of an energy poor society that might exist at'the end of the 
20th centiary. The following portrait, Asimov noted, need not prove 
to be accurate. It is a picture of the worst, of waste continuing. 
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of oil running out, of nothing in its place, of world .population 
continuing to rise, but then that could happen ^couldn ' t it? / 

ACTIVITIES : 

(a) Pass out article copies to students. 

(b) Encourage students to read this and pretend t'his is 
actually happening. ' ' 

(c) Ask students to summarize all the changed that would 
be made in their lives. 

(d) Ask students to explain how an effective energy policy 
could prevent this. 

(e) Ask yourself if this is the way the future would really 
be, or why. 

(f) After reading, answer the following questions: 

(1) What does the author say would cause the vision 
to become real? 

(2) What are the great mineral mines and hardware 
shops of the nation? 

y 

(3) What was rationed and how do rations equalize 
sacrifice? 

(4) Name four advantages that this energy-poor life 
has to offer. 

Days VII, VIII, |ix 

OVERVIEW: 1 
\ 

Electricity is a form of energy. We know what it is by what 
it does. Electricity gives us light, heat and power. It brings us 
radio, television, motion pictures and telephones. Electricity 
comes into our homes and school rooms on wires. Electricity is power 
light, heat, communication and transportation. 

ACTIVITIES 

(1) Allow students to read and discuss "The Story of Energy. 

(2) Allow students to observe and discuss the film "Elec- 
tricity: the way it works." 

(3) Allow students to observe and discuss the film. "Atomic 
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Power Today — Service with Safety." 

(4) Read and discuss the booklet: "Energy: Why We Must 
Conserve It Now." 

Days Xl , XII, XIII, XIV, XV- 
OVERVIEW ; \ 

' \ 

Since we have been dealing with fossil fuels as sources of 
energy and established the fact that fossil fuels 'are finite, we 
must give some attention to future means of supplying our country's 
' need that will be both economically and technically sound. 

ACTIVITIES 

This will be energy awareness week. Discuss the feasibility 
of (a) Bigconversion (b) Wind Power, (c) Solar Energy, (d) Geo- 
thermal tinergy, (e) Energy conservation in Homes, Industry, Trans- 
portation, and Schools, Breeder reactors, Nuclear fusion. 

EVALUATION: 

<; 

Review all material covered. Have a comprehensive quiz. 
Display all models, pd^ters, research paper in areas where they can 
be viewed by all member^ of the faculty, the student body and 
visitors who enter our building. We will have an assembly program 

ith qualified speakers on the energy problem. This will be called 
"Energy Awareness Week." 
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\ Sources of information used in this unit . 

Books and Articles 

World Book Encyclope dia, "Energy IJnit" pages 224-226, Volume VI, 
Field Enterpri^s Ed. Corp. Chicago. -This unit gives the de- 
finition of energy, its forms and the many sources of energy. 

Bishop, Lewis and Bronaugh, Focus on Earth Science (2nd Edition) , 

"The Paleozoic Era" pages 420-435. Charles E. Merrill Publish- 
ing Co. A Division of Bell and Howell Company, Columbus, Ohio.' 
In this era, there were many changes taking place, on the earth, 
many fern trees and marine were buried, decayed with little or 
no oxidation occurring and formed great coal fields. The 
marine organisms, under heat and pressure, formed petroleum. 

OxenHorm, Joseph and Idelson Michael N, Pathway in Science Book I , 
"Fossil of Yesterday-Fuel Today and What is Petroleum" 
(Chapter 6&7) . Boble Book Company inc.. New York 10010. 

o 
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Coal Fact Packa'cje frfR^the National Coal Association, 1130-17th^ 

Street N.W. Washington D.C. These two sources of information 
explain how organic materials form fuel. List the thdee kinds' • 
/' of/fuels, solid, liquid and gas,^ They .^iVe both the chemical 
jfft^ physical properties of' each fuel, and their uses. Trans- 
it' \/^'9^r^VLC\^s will "be copied of the illustrations in these two 
sources . ' 

The Story of -Electricity ~ Describes the operation of an electric 
utility, from the generation of the electricity to the distri- 
b%ition of that electricity to- home and businesses. Available 
from: Educational Services, Duke Power Company, Post Office 
Box 2178, Charlotte, North Carolina 28346 

Energy: Why We -Must Conserve It Now , The booklet puts energy use 
into historical perspective, points out present uses for energy 
and makes projection for future demand and supply. Available 
from': Educational Services, Duke Pjower Company, Post Office 
Box 2178, Charlotte, North Carolina 28346. 

Time, "The Nightmare of Life Without Fuel," 'by Issac Asimov, 

Factsheets 1-13. This material was produced by the National Science 
Teachers Association. 

Films : 

"The Great Search" — A VJalt Disney film. Makes some excellent 
fundamental points about man and energy and manages to enter- 
tain as well. 13 mi5|utes. 

"The Might Atom" — Traces the history of electricity from the 
discovery of static electricity to the modern day process of 
electrical production.* 

Joey's World — The film, explores both the energy demands and energy 
supply for that world while pointing out these various factors 
which influences our present energy crisis, 

"Paradox of Plenty" — This film explores various energy option 
solution to the energy problem: Coal, nuclear the breeder, 
solar, fusion and conservation are explored as possible solu- 
tions. 



ENERGY EDUCATION: CONSERVING IN THE . HOME 

General, Science: 9th Grade 

^ ■ by \ 

Elvertta Coker 
Mayewood School 



OVERVIEW ; 

Energy education is the awareness of energy,, hts character- 
istics, sources, and its contribution to human survival. It: is 
education for the awareness of the relationship between man's use 
of energy and his value system — that which he feels are necessities 
and luxuries and their, dependence on energy. It is education for 
awareness of' the global nature of the problem/ the uneven distri- 
bution of fossil fuels, their limited quantity, their demand by 
all countries, and the need for alternatives. 

Energy education fosters-^rh^ change from an "Era of Mi^n^Jless 
Waste" to an "Era of Wise Use." It is gener^ly agreed that we must 
conserve in order to "buy time" while non-finite sources are being 
developed. . It is also agreed that other sources must be developed 
for economical use, for example, the sun, wind', tides, geothertnal 
energy, nuclear fusion, and others. Energy is necessary for survival 
(knowledge); we can only'survive if we conserve (skill); we will 
6nly conseiTve if we want to (value) . 



INTRODUCTION 



Many design and construction features exi^j;. which can be in- 
corporated into residential structures (the home) to reduce their 
energy consumption. ' The shell of a home protects the occupants from 
the outside elements and influences what goes on in the home by 
defining the interior space. Since the prif?iary - use of energy in the 
home is for heating and coolitig, considerable energy savings Cain be 
achieved by improving the shell" of the home. A savings of 20 to 40 
percent of current energy consumption in the average home could be 
'economically achieved by improving the shell with insulation, 
caulking, weathers^ripping , and storm windows. There are times 
when the weather will provide intarior comfort, and there are m^ans 
of adapting the hone to. utilize the outside air. Hpwever, there 
are times, especially in winter, when energy needs to be .used to 
maintain reasonable comfort. 
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Conservation of energy may be obtained by carefully consider- 
ing the site and or ientat ion of the home. The site is the place 
where the h^me is to be, built or where it already stands. The pro- 
per ori^f^ftation^ is determined by the climate and vegetation as well 
^ as the /andscaping around the home. 

The insulative value of inter ior , furnishings has often been 
overlooked. In a time of plentiful ' resources , there was no impetus 
to select interior furnishings for their energy savings capabilities- 
The savings afforded by enlightened choice and use of furnishings 
can be significant. Furnishings can augment the insulative value 
of the home, can help control the impact of the sun, and can ^reduce 
loads on heating and cooling equipment.'- 

TIME ALLOTMENT: 

This unit is designed for 5 days of study. 

OBJECTIVES; 

it ' ■ . 

(1) The first objective is that students will become more aware of 

the energy conserving features in residential structures (homes). 

(2) the second objective is that students become more concerned 
with methods of improving^ energy conservation by improving 
residential structure. 

(3) The third objective is that students will be able to recognize 
that interior furnishings of homes may be used to conserve 

' energy . # ' 

(4) The fourth objective is that students will learn that site and 
orientation of home may aid in conservation of energy. 

(5) The fifth objective is that students will learn that vegeta-'^-^ 
tion around the home may provide insulation and, thus conserve 
energy on heating and cooling. ^ ( , 

EVALUATION; 

f ■ 

Students will be evaluated by a quiz at the end of the unit. 
The questions will consist of information taken from each day's 
activities. 



DAY 1: Lesson 1 

IS YOUR HOUSE DRAFT Y? 
MATERIALS USED IN THIS LESSON ; 
Matches, one candle 
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BACKGROUND : 

< 

Infiltration is the passage of air into arid out of - a 
residence ■ through a variety of openings (doors, windows, cracks, 
vents, dampers, etc.). In a single family residence, infiltration 
is the largest load factor for both heating and cooling, about 55 \ 
and 42 percent, respectively. The amount of infiltration va^es 
greatly from house to. house because of differences in construction 
and the habits of the occupants. The American Society of Heating, 
Refrigerating, and Air Conditioning Engraeer^ researchers determined 
that the optimum rate of inf iltration^ f or residences hould be about 
one conplete air change every 10 hours with no wind or indoor- 
outdoor temperature differences. With differences in temperature 
and slight winds, the change could be as gr^at as 1,5 or one-and-'a7 
half complete air. changes per hour. Some people fear a "too tight" 
house that will not admit fresh air. This is not the case even in 
the tightest homes. Sometimes the interior air may seem stale; if 
it does, open a window for a few minutes. The number of door and 
window openings and closings, the use of exhaust fans, the use of 
fireplaces, the movement of air within the house all affect infil- 
'tration. Aside from these sources are the narrow openings around 
doors, windown, ceiling, walls, and floors. 

DEVELOPING THE LESSON : 

After giving students background information in infiltration 
advise them to do a study of their homes (or classroom) . This study 
should only be done in the presence of an adult to make certain tl^at 
the lit candle is handled with care. 

After the candle is lit, it^should be used in an upright 
position near doors, windows, fireplace, and floors to see the 
movement of the flame. If .the flame moves swiftly, this indicates 
too much draft. 

DAY 2: LESSON 2 

INSULATION CAN CONSERVE ENERGY ^ 
MATERIALS USED IN THIS LESSON : . ^ 

- 100 Watt bulb in ceramic socket. 

- A variety of insulating and non-insulating materials 

such as wood, alumin^om foil, fibe*rglass (3" or 4"), glass, 
metal, newspaper, heavy cloth, etc. 

- 4 thermometers, cardboard box, watch, masking tape. 

BACKGROUND: 



The energy efficiency of a home can be increased 20 to 30 
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percent wi^.^>proper insulation which will reduce the load on 
heating an'i^^ooling equipment. Insulating is one of the most 1 <^ 
important conservation measures^ for a home; it makes possible the 
use of sinaller capacity^ heating and pooling equipment as well as 
saving on operating costs. For example, in a 1500 square foot home 
in .a temperate climate at three cents per kilowatt hour, six inches 
of ceiling unsulation coul^ save $250 annually on heating and 
cooling cost; 3.5 inches of wall insulation could save $100 annually 
and 3.5 inches of floor insulation could save $170 annually. 

Insulation is any material that provides resistance to the 
flow of heat from one surface to another. For example, ope inch of 
mineral wool or fiberglass has the same insulative value as .34 
inches of brick. 

The ability to insulate is not determined solely by thick- 
ness but also by weight and density. The effectiveness of insula- 
tion is measured in theinnal resistance (the ability to stop heat 
flow) or "R-value." The higher the R-value, the better the 
resistance and the performance of the insulation. The R-value is 
marked on all insulation on the market. The recommended minimum 
R-value for homes varies from area to area. In most areas, ceilings 
should have an R-value of 19-38; outside walls and floors, R-11-22. 
The Fanners Home Administration (FmHA) , "the largest single fipethc- 
ing agency for housing in the state of Maine, recommends R-^8, 
ceilings; R-19, walls; and R-22, floors for optimum insulation. 

Many kinds of insulation are available — fiberglass, mineral 
wool, cellulose, fiber-blown, vermiculite, polystyrene, and poly- 
ur ethane. , 

DEVELOPING THE LESSON : 

After giving students background information on insulation, 
allow them to do an independent study 'of different insulators. 
The independent study is entitled "What's the Best Insulator?" 
Using the materials listed at the beginning of lesson 2, follow 
this procedure: 

1. Cut windows in each side of the box. Leave the top 
of the box solid. The botton will be open. 

2. Tape 4 insulating materials over the windows on the 
inside of the box. 

3. Tape a thermometer to the outside of each insulating 
material and record before temperature. (see data 
sheet.) 

4. Place the light in the center of the box. 

5. Turn the lamp on for 5 'minutes. 

6. Record the rise in temperature for each material - 
How much better is the best insulator compared to the 
worst? 
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TEMPERATURE 




Material : 


be fore 


after 


wood 






aluminum foil 






fiberglass 






glass 






metal 






newspaper 






cloth 






others? 
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DAY 3: LESSON 


3 





Why is full ,insulation / 
now required in new 
houses? 



VEGETATION AROUND HOME CAN CONSERVE ENERGY 
MATERIALS USED IN THIS LESSON : 

Tin can, newspaper, styrofoam cup, glass jar, plastic 
pitcher, measuring cup, moderately hot water. 



BACKGROUND : 

In addition to the esthetic value of having trees on a 
home site, trees can have a beneficial thermal- e f feet on the home. 
In winter, evergreens can be used as windbreakers to reduce heat 
, loss from the building. In sujnmer, leaves absorb radiation and 
cool the surrounding air through evaporation.* But above all, 
trees and shrubs ^can provide shade at the right season. This trait 
makes deciduous trees (those that shed their leaves) especially 
valuable when placed close to buildings since they can limit the 
impact of the sun in summer without interfering with winter sun- 
shine . 

Leafy Vines are also valuable for sunny, walls in hot 
weather. The proper selection of vegetation is important to insure 
effective results. The shape of the shadow as well as the shape 
and character of the vegetation itself in winter and summer must 
be kept in mind. For example, a shade tree may be to|o low to 
permit cooling breezes to reach the home, or a row of evergreens 
used as a windbreak may also block the benefits of the morning sun. 

DEVELOPING THE LESSON : ' ' j 

After givipg students background^ information on vegetation 
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factors which conserve energy, allow them to do an independent 
study on keeping heat in the home (winter) and allowing heat to 
escape (suininer) , The independent study is entitled "Vegetation as 
Windbreaks", Using the materials listed at the beginning of 
lesson 3, follow this procedure: 

1. Using the measuring cup, fill the/ tin can, glass jar-, 
plastic pitcher, and styrofoam cup with equal amount 
of moderately hot water, 

2. Measure the temperature of each, ^Record this tempera- 
ture, 

3. Check the temperature again in half an hour. Which is 
hottest? ^ 

4. Now try the experiment again after wrapping newspaper 
around each container, 

5. Compare the temperature of the various containers after 
half an hour, 

6. Compare these results to those in number 3. ' 

Allow students to use the library to look up more informa- 
tion on deciduous trees, shrubs, and vines used around homes. 

V 

DAY 4: LESSON 4 : 

WINDOW TREATMENTS CAN CONSERVE ENERGY 
MATERIALS USED IN THIS LESSON : 

- 2 cardboard boxes of the same size. 

- 2 100 Watt bulbs in ceramic sockets. 

- 1 heavy piece of cloth, masking tape. 

BACKGROUND : 

Window Treatment 

Energy transfer (loss gain) at the windows may be re^ . 
duced by blinds, shades, draperies, or shutters. These decorative 
items or devices can also control solar radiation. The insulative 
value of draperies and other window treatment vary from "neligible" 
for metal blinds to "quite good'* fot insulated fiberglass draperies 
However, blinds are very effective shading devices. The insulative 
value of the window treatment is greatly increased if it is tight- 
fitting and forms a dead air layer between itself and the window. 
If the window treatment is not tight-fitting, particularly at the 
top, the room air will move freely by convection into and out of 
the space between the window and the window treatment, leaving 
little energy-saving effect. 
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During the cooler season, window* treatments should be. 
opened .during sunny periods of the day; during the night and other 
times when the sun is not shining ^ the window treatment should be 
closed to prevent interior heat from escaping. During the warmer- 
seasons, the use of window treatments can reduce the effects of 
incoming solar heat considerable. The window treatments should be 
closed during the sunny portion of the day and opened at night to 
take advantage of cooler temperatures . Exterior treatment can be ' 
more effective than interior treatment. 

DEVELOPING THE LESSON : 

f 

After giving students background inform'ation in window 
treatment, assign them to use a mail order catalog to look up 
different kinds of window treatments (draperies, blinds, shades, 
shutters r etc.). Advise them to write down what kinds of ma^:erials 
these are made up of. Allow them to choose which one or more would 
serve as best controls of solar radiation. 

As a class activity, allow students to do an independent 
study entitled "Do draperies Conserve Energy?". Using the 
materials listed at the beginning of lesson 4, follow this pro- 
cedure : 

1. Cut a window in one side of each box. 

2. Tape a thermometer inside each box. 

3. ^Measure the temperature of each box. 

4. Cover a window in one box. ' 

5. - Place the light source six inches from each window 

and switch it on. . Allow the light to shine one hour. 

6. Note the difference in temperatures of the two boxes. 
Would heavy draperies at windows conserve energy? 



DAY 5; LESSON 5 

SITE- AND ORIENTATION OF HOME CONSERVE ENERGY . 
^MATERIALS USED IN THIS LESSON : 

4 thermometers, 4 cardboard boxes 
BACKGROUND 

To conserve energy, maximum use should be made .of natural 
means to produce a healthful and livable home environment with 
minimum use of mechanical equipment for climate control. A 
primary consideration is the site — the place where the home is to 
be built or where it already ^tand. The site features may be 
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positive or negati^Te-i^c^ors in terms of energy requirements and 
are always unique. The iltjor factors of climate and vegetation 
determi/ie the proper orieptation (position with relation to com- 
pass) of the home's features as well as that landscaping which 
might reduce mechanical, heating and cooling costs. 

1. The building should be oriented to maximize exposure 
to solar radiation during the heating season. 

2. The relationship ^of the building to outdoor spaces 
should maximize solar impact for snow melting, heating 
in winter, sunning in spring and fall, etc. 

3. Orientation should permit the. use of outside air move- 
ment for natural ventilatiop. 

4. Orientation should permit the best use of trees, to- 
pography, water, and views. 

DEVELOPING THE IJ:SSON : ' 

After giving students background information on site and 
orientation of home, allow them to do an independent study of the 
use of solar ' radiation to heat the home. This study is entitled 
"The House Facing the Sun*'. 

Using the materials at the beginning of lesson 5, follow 
this procedure: 

1. Cut one window in one side of each of the four boxes. 

2. Turn one box window facing north, one south, one east, 
and one west- 

3. Allow boxes to stand 15 minutes. Check the tempera-* 
tures of the four boxas - Are they the same? Which 
shows most increase in temperature? 

EVALUATION OF STUDENTS : 

A. Students may be evaluated with the' following quiz.^ 

QUIZ 

Directions : Complete by filling in the blanks with your best 
answers- J 

1. Infiltration is the passage of air into and out of a 

residence through a variety of openings. 
2- Insulation is any material that provides resistance to 

the flow of heat from one surface to another. 
3. The energy efficiency of a home "can be''.^^ndr^a>.ed ?0. 

to 30 percent with proper insulation. 
4- In winter, evergreens can be used as windbreaks to 

reduce heat loss from homes. 
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5. The effectiveness of insulation is measured in 
thermal resistance or R-value , 

6. A deciduous tree sheds its leaves in the fall. 

7. The higher the R-value of insulation, the better the 
performance of the insulation. 

8. Window treatments are useful in homes to control solar 
radiation coming into the home. 

9. The site 'of the home is the place where it is to be 
^ built or where it stands. 

10. The orientation' of the home is its position in re- 
lation to compass. 

B. As a second evaluation, give some thought to having to 
construct a home using information covered in. 5 day lesion. 
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Films : * 

All films listed below may be obtained free from: 
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Educators guide to Free Films 
34th Annual Edition 1974 
Educators Progress Service, Inc* 
Randolph, Wisconsin. > 

Crisis in Energy , 1970, 16mm sound, 23 min., Brooklyn Union Gas. 

Ertergy , 1961/ 16 mm, sound, 27 min., American t^as Association. 

Focus on Energy , 1972, 16mm sound, 13 min. American Gas Associa- 
tion. ^ ^ 

Money to Burn , 16 mm- sound, 12 min. ' Brooklyn Unipn Gas. 

Three E's , 16 mm sound, 28 min, Exxon Company, U.S.A., 1973. 
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ENERGY USED TO PRODUCE ELECTRICITY 



Earth Science: 8th Grade 



by 



Linda Combs 
Rawlinson Rood Junior High School 



Introduction ' ^ ^ 

It is probably a matter of time before all our electricit 
will be produced from coal and nuclear fission. The supply of 
oil and natural gas' is so limited we can no longer afford to use, 
them so inefficiently. The President's energy policy will assure 
this change is made. Most authorities agree there is a 200 year 
(or more) supply of coal left to be mined. This fact and the 
prospect of using uranium in a breeder reactor will insure an 
almost endless supply of fuel for producing- electricity . with co: 
servation efforts and the two resources mentioned, we have time t' 
develop sources for the future. Perhaps it will be use of solar 
cells or use of another form of nuclear energy- fusion power. 

Content Outline ' f 



I. 



Use of coal in producing electricity 
A. Steam generating plant 

Amount of coal used today 
C. Reserves of coal for the future 



II. 



Aiv' pollution resulting from burning of coal 
A; Kinds of pollutants 
B. Control of pollutants 



III. 



Geology of coal 

A. Formation of coal 

B, . Kinds of coal 

C* Geographic locations of coal reserves 



IV. 




V. 



Use of nuclear fission in producing electricity 
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A. Nuclear power plant operation 

B. Handling of waste materials 



VI. Future sources of energy for producing electricity 

A. Fusion power 

B. Solar energy ^ ' 



Activities 



Day 1 



Steam generating plant 



Use a film to introduce electricity 
to the students. 



2. 



3/ 



Have students draw a diagram of 
coal-fueled power generation. 
(Students may use encyclopedias 
or any other available resources 
for suggested activities.) 
Give students a booklet to read 
or give notes on understanding 
electricity. 

The teacher may choose to use a 
filmstrip instead of the booklet 
mentioned in activity 3. This 
filmstrip giv4s a step by step 
process in producing electricity. 



Day 2 Amount of coal used today ^ 
and future reserves 

1. Display in the classroom the 
poster "Using Coal". 

2. Discuss with the class "coal facts", 

3. Give each student a booklet to read 
outside of class. A good homework 
assignment would be to list 10 
facts in their notebooks. The 
booklet includes information on the 
role of coal in meeting our energy 
needs. 



Resources 



"Electricity: The Way It 
Works" 

Director of Educational 
Services, Duke Power Co. 
Box 2178, Charlotte, N.C. 
28201. 



Ibid , Keowee Toxaway "The 
Story of Energy" . 

S V E, CL463-5,- "Electrical 
EnergJ 



National Coal Association 
1130 17th St. N.W. 
Washington , D . C . 200 36 
Duke Power Co.; B401 , 
Coal And The Energy Crunch . 



35 



31 



Activities 



Resources 



4. Discuss with the students facts on 
future reserves of coal. 



Air Pollution from Coal use 



Have students list from a text the 
pollutants emitted by the burning 
of coal. 



2. 



Discuss with students problems and 
issues in controlling air pollu- 
tion . 



Either arrange for ^^our o^ a 
coal fueled power plant or seek 
a speaker to come and stoiranarize 
to the class production of 
electricity and pollution 
control - 



/ Day 5 Formation of coal, kinds of 
coal/ and .geographic dis- 
tribution of coal. 

1- Read from a text or have students 
get information from an encyclo- 
pedia . 

2. Have students write a stommary 

paragraph on the formation of coal 
in their notebooks. 



World Book Encyclopedia- 
''Coal." 

Diake Power Co./ B-404, The 
Comeback of JCing Coal . (6 
pages) National Coal Asso- 
ciation, Coal Facts. 



Ecology Pollution Environ- 
ment / W.B. Saunders Co,, 
Philadelphia/ pp. 84-85. 
(1972) 

Focus On Earth Science / 
Merrill Publishing Co./ 
Columbus / Ohio/ 1972/ p. 376. 
Duke Power Co., B-502 The 
Scrubber Dillemma . (10 
pages) 

Ecology Pollution Environ- 
ment/ pp. 98-100 and p. 103. 



Duke Power Co. (any local 
company would' probably 
gladly cooperate in this 
situation) 



Earth Science The World We 
Live In ^ D. Van Nostrand Co., 
Inc., Princeton/ N. J. , 1965/ 
p. 49. 

Focus On Earth Science , P. 151 
The World ^ook Encyclopedia , 
"Coal." 
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List for students and de-fine the 
kinds of coal, or if a text is 
available, this would be a good 
homework assignment. 



Have students draw into their note 
-books the outline map of the U.S. 
and color code the distribution 
of the different kinds of coal. 



Day 6 



Review students and evaluate their 
progress k Students enjoy playing 
games with questions and answers 
in which the class is divided into 
two sides. Tic tac toe is a good 
one and so is baseball. 



Day 7 
1. 



Coal Mining 



To introduce coal mining secure 
a speaker or a slide presenta- 
tion. 



Day 8 Early methods and under- 
ground mining 

1. Discuss early methods of coal 
mining. Let students contribute 
to how they "think" it was done 
before sharing information from 
resources . 

2. Have students list and describe 
in their notebooks three kindis of 
underground mines. 

3- Students mey draw diagrams of the 
three kinds of mines - 

4. Let students discus^ reasons it is 
difficult to get miners to work in 
the underground mines. Assign 
outside reports to volunteers on 
black lung disease and on mine 
safety. 



The Book of Popularv Science , 
"Coal." 

The World -Book , "Coal . " 
Focus On Earth Sciehce , 
p. 151. 

Earth Science , p,36. 
National Coal 'Association, 
Map of Coal Areas in the U.S 
The World Book. '^Co^l." 



Duke Power Co., CP-7 
"Coal: Mining And Use" 
(slides , question-and- 
answer) . 



The Book Of Popular Science , 
"Coal." 

c 



The World Book ^ "Coal." 

The Book Of Popular Science , 

"Coal." 
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Activities 



Day 9 Surface mining and environmen- 
tal problems ^ ^ 
« 

1. Relate to students information on 
surface mining. 

■» . 

2. Use a film that dealg^ith surface 
mining and ir^x^amation of the land. 

\, 

Day 10 

1. Let students discuss the environ- 
mental impact of "strip" mining. 
Let them decide whether the trade- 
offs -are worth it. '(Studerfts will 
be interested to know surface mines 
now pay 50 cents per ton to the 
government . for reclaiming land. ' In 

. _ .the past mining companies have not 
done the job on their own.) 

2-* Evaluate students learning at this 
.'. point . ' ; ■ 



Day 11 Nuclear fission \ 

3e a film to begin the study of 
nticlear fission. It deals "with 
nuclear power in a non-technical 
manner and includes safety and 
waste handling.. 

Have students read from a source 
on nuclear power. 



Day 12 
1 



Nuclear fission 



Have students read from a book- 
let on how electricity i^ 
produced from fission. 
Present to the class opposing 
views on nuclear power and ^ 
problems with radioactive waste. 



Resources 



Duke Power Co., B-503, 

Surface Mining . 

The Book Of Popular Scie nqe , 

"cSIiT ' — ^ 

Duke Power Cb,., film 401 
"Energy Vs E^dplogy". (28 mins) 



Duke Power Co., film 400, 
"Now That The Dinosaurs Are 
Gone". (26 mins.^ 



gocug On Earth Science , 
P. 383. 



( 



Duke PoLer Co., Keowee- 
Towaway booklet. The Story Of 
Energy , pp. 6-11. . 
Ecology Pollution Environ - 
ment , p. 67-75. 
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Activities 



Resources 



Day 13 Nuclear fission 

1. SuxTunarize nuclear power with, 
< another film. (narrated by 

* Mr. Wizard) 

2. Other films could be chosen if 
necessary . 



3. Evaluate students learning at 
this point. 

Day 14 Future sources of energy 

1. Use a filmstrip to introduce 
future alternatives of energy, 
(explores solar and other ^sources 
of energy) 

2. Relate to students information 
on use of solar energy in the 
future . 

3. Read and discuss energy pro- 
duced by nuclear fusion. 



Day 15 Future -energy sources 

1. Use filmstrip to discuss what 
lies ahead. At dramatizes a need 
for conservation and urgency of 
finding new energy resources to 
replace dwindling reserves of 
fossil fuels . 

2. If possible get a speaker to 
culminate this study of future 
sources of energy. (Potentials 
of the alternate energy sources 
will be included. J 



I 

Duke Power Co., film- "Nuclear 
Power: Questions and Answers" 

State Dept. of Educ. AVA 
Library, 1513 Gervais St/, 
Coli^nbia, S,C. 29201. 
"Atomic Power Today: Service 
with Safety" or "Energy: A 
Matter of £:hoicds". 



Sv V E, Future Alternatives. 



ERDA, Technical Information 
Center, P,Ol Box 62, Oak 
Ridge, Tenn..'' 37830 ( Solar 
Energy ) , ' . 
Focus On 'Earth Science , 
p. 383. 

Science ^ Nov. 1, 1974, Fusion, 
pp. 397-40'7.'- 



S V E, Energy: What Lies 
Ahead, CL 463-8^ 



Duke Power Co., CP-1, 
"Energy" .(includes slides, 
question-and-answer ) 
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Encyclopedia > ' Chicago: Children's Press, 1970. This set of 
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Coats-, Norman. Energy' And Power . Putman, 1967. This book dis- 
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for doing practical experiments. 
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tion, Rutledge Building, • Columbia, S.C. 29201. This booklet 
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important developments in those areas of science covered by 
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Halacy, D.S. The Energy Trap . New York: Four Winds, 1975. This 
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current and worsening energy crisis and describes alternative 
future scJurces of adequate energy . 

Harrison r George Russell. The Conquest Of Energy . New York: 
William Morrow and Co., Inc., 1968. The Book presents a 
unified picture of energy and 'its control. There is more 
space devoted to the Nuclear Age. The book devotes a section 
to the bold experiments being done with nuclear fusion; 

Murray, Wallace S. The Book Of Popular Science . Grolier, Inc., 
197 3. This set of books includes almost every aspect of coal 
from how electricity is produced to how liquid fuel can be 
derived from coal. 

Rothman, Milton A. Energy And The Future . New York:' F^ranklin 

Watts, Inc., 1975. .This book describes the working of a power 
plant and includes a discussion of how long our fuels will 
last and new ways of generating power. i 
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A SURVEY OF OUR ENERGY SITUATION 
Chemistry; 11th, 12th Grade 



by 

Mary Lou Edens 
Sene'ca High School 



Sources and -conversion of f ossil fuels 

Purpose : To have students realize the technical, social, economic 
and ecological involvements with fossil fuel discovery, recovery 
and utilization. 

Time: 1 to 3 class periods according to the length of student 
reports and discussion. Don * t let it ramble. 

V ■ 

Methods : Have individual or pairs of students give five t?t) ten 
minute reports on: 

1. Coal discovery and mining 

2. Coal mining impact on the environment 

3. Oil discovery and production 

4. y Oil spills, boom towns and other oil production 

impacts 

5. CppJ. ^nd Oil use costs in money and environment. 

Be sure student reporters use the latest available informa- 
tion. Notify the school librarian of the students' needs. 
Recommend use of audio visuals where applicable and available. 

Encourage student listeners to ask questions at the end of 
the reports and to take notes which differentiate fact and opinion. 

As reports are being given, check that the geology of the 
resource is mentioned, any new words are defined, the time and 
cost to the beginning of production is discussed, the production 
methods and environmental impacts are enumerated, the good and 
bad points of use are used and the results of production completion 
are included. Also, the relative costs of the two main fossil 
fuels and the amount of the resource still available needs to be 
brought to the students attention . . , 
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Bibliography : 

"America's Energy Resources: An Overview? Symposium", Current 

History. 74:193-229, May 1978. A survey of America's sources 
of energy taken from a broad view with specific information. 

"Coal Facts", National Coal Association, Washington, D.C. A folder 
of much information concerning coal geology , mining and use . 

''Coal Option: General Accounting Office Report", Scientific 
American , 238:64, Jan.. 1978. A discussion on the role of 
coal in our current and future energy needs. 

Fowler, John M. , "New Fuels from Coal", Factsheet 15 , National 
Science Teachers Association^ (DOE - Technical Information ' 
Center, P.O. Box 62, Oak Ridge, Tenn.) An excellent summary 
of the way coal can be made into "lighter" fuels. 

Pauly, D. and Cook, W.J., "On the Shelf: East Coast", Newsweek 

91:62, Feb. 6, 1978. An essay on the oil producing possibili- 
ties of the East Coast of the United States. 

Swabb, L.E., Jr , "Liquid Fuels from Coal: From R & D to an Industry" 
Science > 199:619 - 622, Feb. 10, 1978. How we can get and 
utilize liquid fuels from coal. 

Woodburn, John H. , The V mole Earth Energy Crisis: Our Dwindling 
Sources of Energy , Putnam, New York, 19!J^3. A very comprehen- 
sive look at the total energy picture . Where are we and the 
rest of the world to get our energy supplies in the future? 



Lab Experiment - Distructive Distillation of Coal 

Purpose : To have the student see through experiment that coal can 
be broken into simpler molecules and that small pieces react faster 
than large ones . 

f 

Note : Use disposable containers or test tubes which can be used 
year after year for this purpose, they will never get fully clean. 

Time: 1 lab period. 

Method : (Be'sure room is well ventilated) (Materials list is 
under lined ) 

A. 1) Distribute to each working lab position 3 or 4 
small lumps of coal . 
2) Place a glass tip that is hollow in a one holed 
stopper and the stopper in a pyrex test tube . 
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(Alternative methods of setting up apparatus may 
be used as long, as the container can stand the 
heat and the top is stoppered in some fashion 
with' an exit point.) The teacher should check 
the apparatus for air leaks and to emphasize 
safety. 

3) Place a lump of coal in the test tube- or con- 
tainer- Place the lid or cork on the apparatus. 
Heat the coal. Note the products and describe 
the appearance to them on the sides of the test 
tube. ^ 

4) Try to ignite with a match or wood splint the tip 
of the exit valve . 

B. 1) In an open crucible place a lump of coal. Heat 

it uncovered with a burner until it ignites. Note 
the time for ignition.' Ask students to suggest 
other tests that can be done to test the speed and 
efficiency that the coal lump burns with . Include 
any practical ones in your lab. 
'^'j In the crucible , after cleaning as best you can , 
place pulverized coal. Pulverize it in a mortor 
with a pestle . Heat as with t: - preceeding test. 

Bibliography : 

( 

"Safety Firsts in Science Teaching" , Division of Scienc i-.rth 
Carolina Dept. of Public Instruction. An excellent survey of 
the various hazardous conditions in a high school sc '>u'e lab. 

Swabb, L.E., Jr., "Liquid Fuels from Coal: From R & D to an 

Industry", Science 199:619-22. ^eh. 10, 1978. How research can 
lead to a usable and needed commodity. 



Nuclear reactions , fission and fusion as a source of energy . 

Purpose : To examine nuclear reactions as an energy source and 
the hazards involved. - ^ 

Time ; 1 or 2 class periods, according to the length of reports ^ 
and subsequent discussion. 

Methods ; Have individual or pairs of students give 5 to 10 minute 
reports on the following topics: 

1. Fission - how it works and what it costs to get started. 

2. Fusion - how it works and what it costs to get started. 

3. Uranium discovery, mining and refining. 

4. Breeder reactors 

5. Environmental dangers of fission, fusion, breeders and^ 
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waste storage. 

Be sure student reporters use the latest available informa- 
tion. Recommend the use of audio - visuals where applicable and 
notify your librarian of the students' project. 

Be sure studeiit listeners take notes, separate fact from 
opinion and ask questions at the end of reports or to clarify a 
point, during a report. 

As the reports are being given, check that the geology of 
the resource, the useful life of the uranium isotopes, the limited 
supply of^ uranium, the power plant parameters and the environmental 
dangers are all included. 

Bibliography ; 

"Clinch River Breeder Reactor Plant Project, Design Description", 
Clinch River Project, Breeder Reactor Corp., Oak Ridge, Tenn. 
37830. A description of a breeder reactor ready to be built. 

"Fading Dream of Cheap Atomic Power", U,5, News and World Report 
84:37, May 29, 1978. As the technology grows and the problems 
arise the once thought of "cheap" fuel becomes more costly. 

Fowler, John M. ' "Breeder fteactors", Factsheet 13 , National Science 
Teachers Association, (DOE - Technical Information Center, P.O. 
Box 62, Oak Ridge, TN 37830) . A discussion of the benefits and 
problems of breeder reactor use. 

Fowler, John M. , "Conventie>nal Reactors", Factsheet 12 , Ibid. A 

discussion of conventional reactors and their finite lifetimes. 

Fowler, John M. , "Nuclear Fusion", Factsheet 14 . Ibid. This 

'factsheet and the preceeding two give an excellent survey of 
. the nuclear energy field. They would be an excellent first 
source for reports. 

"Keowee-Toxaway - The Story of Energy", Duke Power Company. A 
quick study of the history of energy, plus the conventional 
nuclear reactor power plant utility at Keowee. 

"Your Visit to Keowee-Toxaway", Duke Power Company. Discusses 

e|.ectrical generation by hydroelectric, coal fueled and 'nuclear 
fueled plants. It also, describes ' the center, answers common 
electrical generation question^ and has a glossary of electrical 
terms. ^ 
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Computations and workday I; 
and electric power bills. 



Calgulation of calories, mRem doses 



Purpose ; To do some calculations dealing with energy use and con- 
sumption and to document some terms. 

Time: 1 or 2 class periods" according to practice time involved. 

Method : Begin by introducing and discussion .the terms: 
watt is 1 joule/sec 
kilowatt is 1000 watts 

kilowatt hour Ts 1 kilowatt used for one hour (this 
is enough •energy to lift 4000 lbs over 200 yards.) 
calorie is the heat required to raise the temp of one 
gram of water one degree Celcius. 
kilocalorie or Calorie is 1000 calories. 
REM is a- radiation unit used in relation to effects 
of radiation on man. 



a , 
b, 

c , 



e 

f . 



500 REM kills the average man 

200 REM makes th^ average man sick 

with nausea and fatigue . 
25-50 REM gives slight, temporary 

blood change. 
0-25 REM gives no detectable effects 
10,000 REM destroys tissue 

g. mRem is a milliREM or .001 REM. 

»s 

Then do actual calculations using calories. Since a calorie 
equals the temperature change times the mass times the specific 
heat, the following can be calculated. (Specific heat of water 
remember is 1) . / 

1. If 40. g of water is heated 10. °C, how many calories are 
absorbed? 

Answer : calories equal 40. g x 10. °C x 1 ^ 

calories equal 400 cal\ories (4.0 x 10 calories) 

2. If 50.2 g of water has a temperature o^^ 20. °C and is placed 

in the Sun until its temperature is 35 C, how much heat has it 
-.absorbed? 

Answer : calories equal 50.2 g x 15°C x 1 

calories equal 753 calories (750 calories) 



If lO^g of candle wax burns to heat 25 g of water from 20, 
how many calories are exchanged per gram of wax? 
Total calories equal 25. g x 25^C x 1 
Total calories equal 625 calories (620 ^calories) 



to 45'C 
Answer : 



42 



' calories/gram equal 620 c^lories/10. g ' * * 
calories/gram equal 62 calories/gram of wax 

4. If 4 g of coal burn and change the temperature of 75 g of 

water from 20. °C to 43. what is the heat emitted pejf*g of. 
coal? ' ^ 

^ Answer : Total calories equal 75 g x 23 C x 1 : ^ 
Total calories equal 1700 calories (1725 calories) 

Caloric/gram of coal equal 1700 calories/4 g 
Calories/gram of coal equal 4P0 calories/gram (425) 

Next do some comparison costing* 

1. At 3.10 cents per kwh, .calculate the cost of running the 
following electrical items for the time shown. 

COSTS, in cents 



Item 

light bulb 


Wattage 
40 watts 


1 hour 
*12 


1 day 
2.976 


1 year 
1086.24 


light bulb 


60 watts 


. 186 


4.464 


1629.36 


light bulb 


100 watts 


.31 


7.44 


2715,6 


washing machine 


512 watts 


1.5872 


38.0928 


13903.872 


refrigerator 


326 watts 


1.0106 


24.2544 


8852.856 


dryer 


4,856 watts 


15.0536 


361.2864 


131869.53 


color TV 

(solid state) 


200 watts 


.62 


14.88 


5431.2 


Be sure 


to point out that 


it is unlikely that any 


electrical 



item would be in use for a whole day or year, but that this -is to 
give a general idea of the cost in electricity and money using 
electricity entails. / 



2. Reading meters and figuring an electrical bill. 
Meters usually have four dials. Notice the direction of the needle 
movement and the magnitude of the digits on the meter face- (Which 
meter r\eedle moves the fastest?) 



7 



er needle 



J 

1000 kwh 





7 



J 



100 kwh 



10 kwh 




1 kwh 
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/ 

The preceeding me tei; reads 1662 kwh\ 



S / ^ ^ [ 



7 \3 / 7. 7 \ ^ ^ 7 

^ ^i^^ 

What does the mfeter^read? kwh . (3440 kwh) 

Using the following rate schedule (or better yet your own local 
. schedule - this is Duke Powers residential schedule in August 1973) 

.$4.27 for the first 80 kwh or less used per month, 

3.10 cents per kwh for the next 220 kwh used per month 

2.97 " " " " " " 50 " ' " " " 

3 . 62 " " " " " 950- " " " 

3. 28 " " " " " 200 " " " 

2 . 58 " " " " " " " " " tt 

calculate the electric bill for the set of meters described in 

the problem. ^ 

Answer : The difference between 3440 and 1662 is 1778 kwh. 

So: 4.27 for the first 80, kwh leaving 1698 kwh 

6.82 for the next 220 kwh leaving 1473 kwh 

1.485 for the next 50 kwh leaving 1428 kwh 

34.39 for the next 950 kwh leaving 478 kwh 

6.56 for the next 200 kwh leaving 278 kwh 
7,1724 for the last 278 kwh 
.for a total of 60.695 or $60.70 electric bill. 

Lastly, calculate your individual yearly dosage of radia- 
tion from the following chart taken from: "How much radiation 
will the public receive from the Clinch River Breeder Reactor 
Plant?" 



Commoti Sources of Radiation Your Annual 

Inventory in mRem 
Where Location: Cosmic radiation at sea level 44 

You 

Live Elevation - Add 1 for every 100 ft of 

elevation at your location 

House Construction - brick - 45, stone 
-50, wood - 35, concrete - 45/. 

Ground - US average 15 
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What You 
Eat 
Drink 
Breathe 



Water, food, air - US average 
Weapons test fallout 



25 
4 



How 
You 
<^ Live 



X-Ray Chest 9 

Gastrointestinal tract 210 

Jet airplane travel: for 

every 1500 miles' add 1 

TV viewing - for every hour 

per day add -15 



Your Total radiation dose 

(The total average :annual dose is 148 mRem. ) 
Bibliography : 

Clinard, Lil, Energy^,>SQji§ervation in the. Home, An Energy Education/ 
Conservation Curriculum Guide for Home Economics Teachers , U.S. 
Dept. of Energy, Oct. 1977 (USDE, Technical s^formation Center , 
P.O. Box 62, Oak Ridge, Tenn., 37830) pp 255^25;7. These pages 
contain a list of home electrical items and thair wattages. 

"How Much Electricity Does Your Family Use At Homer in One Day?" 
Science Activities in Energy, Electrical Energy, Plan 16, Oak 
Ridge Associated Universities. A means of calculating the 
amount of electrical energy used in students' or average homes. 

"How Much Radiation Will the Public Receive from the Clinch River 
Breeder Reactor Plant?", Clinah River Breeder Reactor Plant ' 
Project. (P.O. Box U, Oak Ridge , TN 37830). This little 
pamphlet contaijis a chart for calculating your yearly radia- 
tion dose/ 



Margotto, Diana, "Kill A Watt", Award Winning Energy Education 
Activities, pp 24-29, National Science Teachers Association. 
This lesson plan goes more deeply and gives more examples on 

■ 'J\ calculating wattages, kilowat hours and electric bills. 
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Laboratory experimentation II: Calorie comparison per gram of fuel 

Purpose : To calculate the calories produced from burning 1 gram of 
coal, 1 gram of oil and 1 gram of other hydrocarbons. 

Time: IV lab period 

Safety points : All flammables should be kept away from flames until 
they are to be ignited. Remind students that putting water on an 
oil fire is not a good idea (why?). Also, remind the students of 
proper fire procedures in your lab. 

Students should not stand over anything burning. 



Method : 1. ' Construct a calorimeter. Suggestion: Place a small 
metal can in a large metal can which has been punctured for air 
circulation. The ^mall can must be supported some distance from 
the bottom of the large can. See figure 1. 
Fuels are placed on a tin can lid or evaporating 



dish in the bottom of the large can and the 
small can suspended above. The heat from 
the burning fuel rises to heat water in 
the can. 




Air hues 

Place the fuel in the large can. Be sure the assembly is 
ready to go. Keep all fuel equidistant from the can. Try to keep 
it fairly close, however. Jack^up the fuel if distance needs to be 
regulated . 



2. rinding the heat per gram of coal burning. Pulverize 
coal'. Weigh out a small amount (2 - 5 g) of coal and place it on 
the fuel holder. Weigh 50 to 100 q of water in the small carl. 
(Weigh can, add between 50 and 100 ml, .water and weigh again, the 
difference between the two weighings is the weight of the water.) 
Arrange apparatus. Ignite coal. Measure the temperature change^ 
of the water, noting the highest temperature reached. 
Calculate the calories gained by the water : 

Calories equal temperature change x m^ss of water x 1 

Calculate the calories gained per gram of coal: 

Calories/grain of coal equal calories gained by water 

mass of coal burned 
J 

3. Repeat 2 using oil instep of coal. Remember oil is 
liquid, be sure its container is suit*&d for holding liquids. 

4, Repeat 2 with other hydrocarbon fuels (wood, sterno?) . 
Check with your teacher to be sure of safety. 



Note: In the above lab the materials list is underlined. 
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Al^o needed would be mortor and pestle, thermometer, matches and 
burner. 



Reports and discussion III: Sources and conversion of solar, geo- 
thermal , tides and wind energy into electrical or heat energy . 

Purpose : To look at various alternate sources of energy, th^ir 
availability, likelihood of utilization and the problems with use. 

Time : 1 to 3 days. Don't let this bog down or become cyclic. 

Method : Assign student or student pairs reports on: Solar Energy, 
Geotherraal Energy, Tidal Energy and Wind Energy, Have them prepare 
and deliver 5 to 15 minute talks on these topics. Be sure the 
students discuss the energy source, the technology necessary for 
utilization, the efficiency, utilization and potential problems 
of each energy alternative. 



"Electricity from the Wind: Turbines", Time, 111:53, Feb, 13, 

1978, A summary of how wind can be converted into electricity 
in a practical manner, 

"Energy Production in Hot Water", Chemistry . 51:25, Jan. 1978, A 
'discussion of the amount of energy used to heat water and 
alternative methods of heating it. 

Fowler, John M, , "Electricity From the Sun I", Factsheet 4 & 5 . 
National Science Teachers Association, (DOE - Technical 
Information Center, P,0, Box 62, Oak Ridge, TN 37830), A 
very good discussion of ways and means and problems of using* 
solar energy. 

Fowler, John M. and Kathryn Mervine, "Geothermal Energy", 

Factsheet 8, rlbif, A discussion of geothermal energy as a 
practical source for electrical and heating energy. 

Fowler, John M, , "Solar Heating- and Cooling", Factsheet 7 , Ibid. 
A discussion of the utiliz.ation of solar energy for heating 
and cooling of homes and .buildings . 

Fowler, John M. and Kathryn Mervine, "Solar Sea Power", Factsheet 6 . 
^ Ibid. A discussion of how the upper level tropical water, a 
solar energy collector, and the lower level waters different 



Inform your school librarian of the student project 



reports , 



Bibliography : 
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temperatures could be used for energy purposes. 

Fowler, John M. and Kathryn Merbine , "Wind PoVer", Factsheet 3. 

Ibid. A disbussion of the historical, present and future "uses 
of wind power as a source of energy. 

Here Comes the Sun". Science Mews . Total issue 113:16, April 22, 
1978. A discussion of the Sun as a source of energy, our 
ultimate source. Excellent and complete survey. 

Persico, J.E., "Scientists Urge President: Stop • Reliance on Coal" 

and Nuclear Fuel; Go for the Development of Uniform Solar Power" 
Science Digest. 82:3-9, Oct. 1978. An argument for the research' 
and development of solar conversion mechanisms for energy con- 
versions is discussed in this article. 



LCS . 



Schultz,-M., "Bold New Look at a Bright New Sun", Popul ar Mechanic 

149:104-6, March 1978. A discussion of the energy that the 

Sun can bring to the Earth and its importance as a future energy 



source , 



Laborator y experimentation III: Solar Absorbtion 

Purpose : To study solar energy as a source of heat. 

Suggestion: Divide this lab into several group projects and have 
the results reported to all. 

Time: Part of one period for preparation (painting) and 1 lab 
period for experiment. 

Method : (Materials are underlined) 

^- ^^^^^ oJ^e set of small pie pans white , another set 
blac]<. Be sure the paint is npt water soluble. 

2. When they are dry place an equal amount of water in 
each with a small cup or crucible in the middle (no water in 
crucible). Over, this place clear plas tic wrap, attached to the 
outside of the' container. Place a small rock or marble in the 
center. Place apparatus in the sunlight. ' ^ 



Retrieve and measure the water temperature ^nd amount of 
water collected. ( Thermometer needed) 
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Is Bigger Better? 



1. Paint a set of large pie plates black ,> 
' 2. Using, the small black pie pans from A , place 100 ml of 
^^^^^ iri both large and small pans - one large and one small to a 
set. 

3. Place clear food wrap over the pans, tape tightly, if 
necessary. Place in sunlight on -an insulator for 10 minutes'! 

4. Pour the water into styrdfoam cups and takd its 
temperature. ( Thermometer needed). Is there a difference? Why? 

Solar Storage : 

1. Place four sma ll cans - one each filled with sand, salt , 
"^^ter and crumbled paper - in a cardboard box painted -]plack . Place 
a thermometer in each can. 

2. Close the box and place-' it outside for h hour. 

3. Remove the cans and record the highest temperature of 
each. Note the temperature falling in each can. What time pattern 
would be useful to check the temperature decline in the materials 

in the cans? Prepare a ^ata chart to follow while you are waiting 
the h hour . .• / ^ ^ 

. 4. Graph the temperature data. 1 Which, material stores the 
solar energy the best? 

Bibliography ^ 



"Solar Energy" ,^ P^ans 1, 3, and 11 in Science Activities in Energy , 
Oak Ridge Associated Universities. (The American Museum of 
Atomic Energy, Oak Ridge Associated Universities, P.O. Bok 117, 
Oak Ridge, TN 37330). This is from a series of 12^mple lab 
Ideas dealing with solar energy.- No special equipment' is 
needed. 

K61be, H., "Practical Solar Collector You Can Build", Mechanics 
Illustrated . 74: 43-5, June 1978'. A description of a solar 
collector being built. It gives a good idea of some of the 
problems and how they are being sc^lved or avoided. 



Reports and Discussion IV: Consumption and conservation . 

« • _ 

Purpose : To look at how wo use our energy sources and how we can 
conserve , , ' 

Time : 1 to 2 class periods, - . , 

Method ; ?^ing a panel of students with overhead or handouts on 
way. we consume energy, discuss the ideas presented. How do we use 




energy? Are we wise in its use? (an excellent source of these 
charts is "JEnergy outlook 1978-1990", Exxon CO.)" What are the 
largest uses of energy? What are the most flexible uses of 
energy? Should we conserve? What would conservat^ion do to use? 
\can we conserve? • 



Bibliography : 



Energy Conse rv ation in th e Home, Enerc^y Education/Consarvat ion 
Curriculum Guide for Ho me Economics Teachers , University of 
Tenn. Environment Center and College of Home Economics, U.S.^ 
Dept. of Energy. This is an excellent and' endless supply ot ^'' 
suggestions for conservation in everyday living. Just loads 
of things anyone or, hopefully, everyone can do to conserve. 

"Envir6ninentalists on Coal", Science . 199:956-8, March 3, 1978. 
Is coal our answer or is it a real problem as well as answer. 

"Energy Outlook 1978 - 1990". Exxon Co. This pamphlet gives a 
set of graphs and explanations of our relative uses of , and 
supplies of energy.' 

Fowler, John M. , "Energy Conservation - Homes and Buildings", 

Factsheet 9\ National Science Teachers Association. (DOE - 
Technical Informat^n Center, P.O. Box 62, Oak Ridge, TN 37830) 
A discussion of how we waste and how we pan conserve energy in 
homes . ^ 

Fowler, John M.>, "Energy Conservation - Indus try" , Factsheet 10. 
Ibid. How industry can or could conserve energy . " ^ 

}\ 

Fowler, John M. , "Ene?:gy Conservation - Transportation", Factsheet 
Jbid, Another industrial and individual energy use is 
surveyed for ways and means of conservation. 

'^Snail Darter: Winning the Battle but Losing the War?", Science 
Neys. 113:310, May 13, 1978. A discussion of our priorities 
in dealing with our energy problem. 

"Our Energy Goals: How Clear Are They?", ^ci ence News. 112:231, 
pet. 8, 1977. A good discussion of the problem of making 
policy and getting the cooperation necessary to follow. that 
\ policy. , 



Evaluation 

Purj>ose : To find what students have learned and to have students 
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review this material to derive some decisions of their own. 

Method: A written test is suggested which will include term 
'definitions^ process discussion, diagram drawing or labeling, 

calculations with calories arid the electric bill and a. dis-- 
— cussion-of tha Energy Gr-i^^r-toe^y~Gof^B^r4Aat4on-^or-^he^ 

Evaluate the specific questions on correct responses and 
the discussion on ideas backed by factual information. Be sure 
students are aw^re that a discussion question will be asked and 
factual information must be included. 
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NUCLEAR POWER AND RADIATION 
Physical Science: 9th Grade 
by' 



ERIC 



George B. Edwards 
McCormick High School 



RATIONALE : » - 

In this unit we will have some very interesting and 
important information about the radioactive elements. 'Before 
this unit we would have already covered information relative v 
^t^the/ atomic structure for elements. Therefore, it will not be' 
diffitiult for the students to understand this unit on Atomic 
Energy and its uses in^ a modern society. 

This unit will deal mainly with how radioactivity 'was dis- 
covered, the names of some radioactive elements, and the part of 
the atomic structure which is involved in the process of radio- 
activity. We will also be concerned with the types of radiation 
that is given off by radioactive elements, their different effects, 
their significance, and harmfulness. We also shall see how atomic' 
energy will be used in the future as energy. ' 

There should be complete student involvement in this unit. 
■The students will investigate various areas of nuclear energy and 
then give a report on them. Also the students will be required to 
fill out a self-evaluation sheet. 

*' ' ' 

RESOURCES: Day s 1-4 

' r 

Modern Physical Science . The Discovery of Radioactivity, pages 
420-426. 

World Book Encyclopedia , Vol. 16.' Radioactivity, pages 94-95. 
Modern Physics . Nuclear Power, pages 119-127. 
Filmstrip and Film: 
The Story of Radium - filmstrip 

Par ticle Accelerators - film 

■ % 

Demonstration: How to use a geiger coun/ter (if one is available) . 

51 
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Days 1,2 

t 

Behavioral Objecitves : 

Using the prescribed resources the student will be able to 

d e v e lolg) an --u nd e rsfe andi-i^-e4-H^he-ba-5i^-pax1nLT:±e5^ m atter and t he ■ 

concepts of atomic structure, also they will be able to identify 
the contributions which were made by various scientists toward the 
study of radioactivity. 

Handouts : 

1. Review sheet on atomic structure. 

2. Name of three types 'of radiations and their definitions. 

3. Definition of terms related to radioactivity. 
Teaching Strategies : , , . " 

It is important that students obtain a concept of the 
structure of an atom and its nucleus. Concepts of atomic energy 
V is most important for future development of this topic. 

Assign various students homework about one of the pioneers 
♦ in atomic energy, such as Henri Becqueral, Madame Curie, or Albert 
Einstein. 



. Day ^3^ ^ .;^- ■ ' ' 

Objective : ' - . - 

To develop an understanding of the nature, types, general 
properties, and detection of radioactivity. ' 

Short Filmstrip ; The Story of Radium 

Teaching Strategies o;t Activities : 

If availablie' show student some radioactive materials. Also 
this will be an excellent time to introduce the geiger counter (if 
.^^i^ is available for use in the classroom). Work out half-life of 
^ several elements and determine the radioactivity which is spent 
after a certain length of time. . With supplied information, have 
students work out half-life problems in class and for homework. 
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Day 4 
Objective ; 

To develop a clear understanding about ^nuclear equation, 
----irsetopes-r-a-feem--3ma^hing m ach dni es an d~a:romie 'par ticles. ~ 

Handouts ; 

'1. symbols to classify according to, type of radiation. ' 
2. Equations to write and complete for nuclear reactions. 
Teaching Strategies : 

Show film. Particle Accelerators , then work out carefully 
the equation of nuclear reactions. Have students work several 
equations at their seats. Then begin a class discussion about the 
atom smashing machine, the different types, linear, syn--Chron, etc. 
Review the equation on nuclear energy. 

< 

RESOURCES: Day 5 

Modern Physical Science^ What is Nuclear Fission,, pages 430-431. 
Plutonium is also Fissionable," page 434. Nuclear Fusion, pages 
438-441. What is a Nuclear Reactor, pages 433-435. 

' Modern' Physics . Nuclear Energy, pages 119-127. 

Factsheet . No. 14 Nuclear Fusion . National Science Teacriers 
Association. ^ ^ 

Day 5 

Objective : 

To gain an understanding of fission, fusion and the nuclear 

reactor. 

Teaching Strategies : 

Begin the lesson with an excellent film called Making 
Fusion Work . Have students report on the scientific work by early 
atomic scientists such as Enrizo Fermi, Otto Hahn and Fritz ^ 
Strassmann. Review the vocabulary items associated with fusion, 
fission, and nuclear reactor. . i . 
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RESOURCES : Day 6 
Modern Physical Science . Uses for Nuclear Reactors, page 435. 
Modern Physics . Uses for Nuclear Energy, page 126. 



World Book Encyclopedia . Atomic Energy, Volume I. 

Factsheet . No. 14, Nuclear Fusion . National Science Teachers 
Association. > ! 

Day 6 

Objective : ■ . , ' 

To understand the uses 'of nuclear energy in a modern 

society. 

Teaching Strategies or Activities : 

Have students report on the uses of 'nuclear energy in the 
following areas: ly water supply, 2) genetics, agriculture, 
3) medicine, 4) atomic power for electricity, and 5) transporta- 
tion. - 

Have ' a cl-ass discussion and get the pros 'and cons on the 
cibove areas . ^ 



BIBLIOGRAPHY 
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^'Atomic Energy", World Book Encyclopedia , (1971 Edition), Vol. A, 
932 ff 

Brooks, William 0., George Tracy, Harry E. Tropp,,. and Alfred E. 
Friedl. M odern Physical Science , New York: Holt, Rinehart 
and Winston, Inc., 1966. A book designed to enchance and mak<9 
science meaningful to students . 

Galemho, Milton, Ed. by Jack Robbins and Burton E. Newman. 

Modern Physics , New York: Cambridge Book Company, Inc. A book 
used to simplify other basic textbooks. 
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Physical Science , Atlanta: Houghton Mifflin Co., 1974. 'An in- 
vestigative approach to understanding science. 
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"Making Fusion Work". Developing the many Sources of Energy , Vol.1 
Exxon Company^ U.S.A. Asource book on energy. National 
Science Teachers Association, Factsheet , Technical Informdtion 
Center, P.O. Box 62, OaJ^ Ridge, Tenn. 



"Atom^ Radiation" (12 min.) Encyclopedia Britannica Films , Inc., 
1150 Wilmetta Ave., Wilmetta, 111. 

"Particle Accelerators, "'^ (color) McGraw-Hill Book Co . Text-film 

' Dept., 330W. 42nd St., New York, N.Y^. ^ • 

« ■ ■■ J. / 

"The Road to Energy," U.S.A., Moderh. Talking Picture Service , 
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"The story of Radium" (color) , Walt Disney P'toductions , Educational 
Film Division, 500 S. Buena Vista Ave. Burbank, California; ' - 
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< ^ SELF --EVALUAT ION ! ■ 

What contribution was made by the following ".scientist toward 
the study of radioactivity? 

— Henri. B ec qu e r e l ; — 



(b) Marie Curie 



Nome the three fundamental part3 of an atomic structure: 
a. ' b. c. \ 

~ i — 7~ ^ — : 

What are the two fundamental positions on an atomic structure? 
a. b. ' 



Which of the two fundamental positions of an atomijC structure 
i^ involved in the process of radioactivity? 

' ^ ' ' — 

State the incident which led ^ to the discoveiry of radioactivity. 

. • '''' 

: ^ ( 



Name the three . different types of radiation which is given off 
by radioactive elements. 



b, ■ 

c- 

List the names of the two types of radiation which will harm 
the body. 

a. 

b- 

What is the name of an instrument which can be' used to detect 
radiation? 
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ELF-EVALUATION 1 (cont'd) 

1 • "a- 

9. Label the positions in the following atomic structure cfiagram/* 



'10. Place th^ three fundamental parts of an atom in their proper 
positions in or on this atomic diagram. 



6 
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SELF-EVALUATION 



4 



Write the symbol for the following types of radiation: 



a. Alpha i>articie 




c. Ga^rtna; Rays 









y 







State what happens when an element loses the following types of 
radiation ..^ 

a. ^Alpha particle " ^ ■ ' ' < 

b. Beta particle ■ . , 

c . Gamma Rays ; '■■ • ' ' • . "^'i^ 

, , — : ' ^— — ■■ — • -< — ■■ " ■ " ■ ■ 

Explain how an ordinki'y -element can be Changed into a radio- ' 
active element. 



What is the difference between thjg^'^ following term's: 

Radioactive, element , 

Transuranium element 



List the names of five radioal:tive elements: 
a . *(d',. 



r- 



h. e. 



List the names of five transuranium elements;- 
a. _^ • d. 



c . 



Write the nuclear equation to represent the nuclear reaction 
which occurs when ^^^^'^^ loses an alpha particle. 
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SELF -EVALUATION 2 (cont'd). ' . : 

/ • ■ : ■ 

8. . Write the nuclear equation to represent the nuclear reaction 
which would occur if ^C^"* lost a beta particle. 
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ECONOMICS OF ENERGY 
Economics: 10th Grade 
by 



Charles W, Galloway 
North Augusta Junior High School 



J" 



INTRODUCTION ' . 

• ^ 

The fact that the United States at the present time , 
constiiijes over 3Q percent of the world' s. to^tal energy produc-- 
tion has become a^well publicized bit of statistical information^^:- 
Throughout most of the twentieth century the United States . has . 
been a net explorer of energy, reflecting not only^ thia quantity 
of the nation's energy resources, but also their quality. In 
the past, the American fuel producers were able to produce oil, 
coal and natural gas at a relatively low cost compared to most 
other parts of the world and played a dominant role in world 
fuel prices and trade • This longstanding historical pattern did 
not prepare the American public for the events that began to - ' \ 
appear with increasing frequency in the last; several years. 

The United States, as a highly industrialized and energfy- ' 
intensive nation, is going to have to adju&t to a whole new. set 
of economic conditions. Solutions to economics and social ^ 
problems that have been found partly through the use of large 
quantities of cheap energy will no longer be available to us. 
What appears to be a basic turning point in the 'history of American 
resource utilization offers an opportunity for us to apply many 
concepts or perspectives of economics to dramatic events taking 
place in the real' world of today. The people and government of 
the United States now face a series of critical cilices in the face 
of scarcity - this is the essence of economics. 

OBJECTIVE 

■ ■ *n • 

The purpose of this unit is to provide students with some 
essentf^l facts and economic principles which may help them analyze 
the prbjDlem more intelligently. Definitions' and explanations will 
be given on important basic terms and principles, to describe 
energy* usage in the United States, given the facts about our re- 
serves of oil, and discuss the general supply situation. The 
demand side of the picture will be explained, along with the role 
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of economic growth and the functioning of the price mechamism. 

Thds te^c;.i: ng unit is designed for five (5) /days. The first 
three (3) days will be allocated to lectures),^ a^nd discussions. The 
last two (?) days will be allocated to student activities. ^ 

FIRST DAY . • 

PtoVide the student with a firm grasp of the basic energy 
concepts and definitions as it deals with energy supply. 

1. DEFINITIONS 



a. What is energy ? Represents the ability to do work. 
This capability c'^n be employed*^ in many, waVd, and. energy 
can be found in many forms.' 

b. ' Potential" of energy for work rtla/ be found; - 

il) ' Chemically - Carbon-bearing substances such as food 
^ and the fossil fuels. 

/ . ■ - • _ 

(2) Physically^ - in the. atomic structure of matter. 

:] 

(3) , Position - such as water located on a high plateau 

or behind a dam. " 

c. Kinetic Energy - potential energy placed in motion. Many 
kinds of flowing energy-light, sound,., h^at, and /electricity. 

2. HOW WE , USE ENERGY, . It is important in our choice of t\ie form 
in which we will try to obtain energy or how we might alter its 
form before final use. , / 

a. - , The use of energy falls into three (3) categories. 

** ■ ' ^ 

(1) Work - is- accomplished best by using compact , /trans- 
portabs^e petroleum liquids and gases, or by convert- 
ing the raw energy into efficient, flexible electricity. 

(2) Comfort uses - Where energy warms or cools our bodies / 
we are less concerned about the physical form of raw 
energy since we convert it to circulating warm or cold 
air or liquids . 

(3) Processing purposes ^the form of energy used may or 
may not be critical. In this case, the heat is used 
to bring about a physical or chemi.cal change. 

• • .' ' • c 

b. The combination of the form of the energy, the type of use, 
and th^ level of our tjschnology has- been the controlling 



factor in the particular energy supply that has been 
important in the various ages of human existence. 

UNITS OF MEASUREMENT ' 

;a- Since energy comes in salids, petroleum liquids, gases, and 
flows, we^Have to contend with a whole varie,ty of units of 
^measurement such 43 tons, barrels. arid cubic feet. 

b. British Thermal Units (BTU ) - for measuring heat-productng 
^) capacity. 

/# 

c. Mechanical Power - usually defined in terms of horse-power. 
RESERVES AND RESOURCES 

a- ^Display a map of the world and out-line those areas where 
there are known coal beds or sedimentary basins favorable 
for the accumulation df petroleum and nat\iral gas- 



ENERGY SUPPLY 



) 



a* Converting underground resources into usable supplies 

involves a complicated mixture of incentives, effort, skill 
and just plain luck. 

'b. 'Discuss the investors attitude, toward risk and expected 
returns. 



c 



Pplii^ .qut that: pripes , coats and earnings are all heavily 
/influ'enced* by a wide, range of governmental policies, in- 
cluding price controls, tax measures, public land policies, 
environmental regu*lations , controls over energy imports and 
support of domestic operations. 

d. On the critical issue sfde/ discuss what do we do now^-i'to ^ 
stimulate the necessary changes. One avenue is to cfcceler- 
at»e, broaden private research, and development, supported by 
a wide range of appropriate government ef£orts- 

SECOND DAY ; ' ' ENERGY DEMAND 

The Joint Economic Coiranittee of Congress termed energy "the 
ultimate raw .material which permits the continued recycle of re- 
sources into most of man's requirement for food, clothing and 
shelter" and stated "the product! vijf:y (and consumption) of society 
is directly related to the per capti-a energy available." To shed 
light on this critical issue, discuss the current patterns of 
energy usage, historical trends, and projections of demand into the 



future- 

Discuss the *tCurrent patteitr\ of energy use as it pertains* 
to the residential-commercial sector, transportation^ electricity 
generatioa 4nd industrial usel- ' . 

Discuss the energy and economic grpwth sinC(e/4:he end ' of 
World War II. Note that the increases'. in ^qnergy jions\Jjnt3tiGn Vere 
much more rapid than the growth of ^population. 

'I N. 

* • 'V ' . J 

, ♦ Discuss ^y many econoihists ^consider the price mechanism 

as the best instrument for allocating resources. This does not 

imply that the- price ^system always provides socially ideal (or evkn 

politically acceptable) results; but bemuse it IdaVes buyers and 

sellers free to make voluntary decisions, some feel that it 

increases the likelihood that we will approach the highest level 

of economic, well-being. 

THIRD DAY: POLICY ISSUES ' ; . . • 
— — ' 



In determinifi^ energy policy we must be fully aware of the 
economic forces at work. One way to gain insight into tha complex 
web of energy, policy questions is to ask which group carries what 
degree bf responsibility for the "energy problem" with which we are. . 
currently confronted. All are being charged with having contributed 
in various ways, to aggravating, if not bringing^ on, the curr^n^ 
shortages. Discuss the role of each of •'the f oliowing^groups :' ^• 

a. Oil Industry - the charges against the energy suppliers 
(primarily the large integrateti oil Companies) are many. 

b. Environmentalists - the charge against environmental 
gtoups* is that they are oppi^sed to just about every 

i'> proposal to expand energy supplies. 

c. Energy Consumers, - Ame^cans have been cailed "energy 
gluttons" who drive overweight cars at excessive speeds, 
live in under-insulated houses, and use inefficient 

, manufacturing processes. ' - 

d. Goverrlment Policies - Prior to the recent energy crisis 
and the establishment of a Federal Energy Administra- 
tion there were over 70 federal agencies concerned with 
various aspects of energy policy. 

FOURTH DAY: MOTIVATIf^G THE STUDENTS ^. , / 



In order to introduce « energy problems and concepts, adminis- 
ter the following "Energy Conservation Survey." 
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ENERGY CONSERVATION SURVEY" 

ii Let us assieune that it is necessary to cut back our use of 

energy substantially. The following proposals are offered to 
accomplish this task. Rate each proposal as follows: 

a. I strongly agree with the proposal. 

b. Jr'^ree with the proposal. 

c. I can't make up my mind on it. 

d. I. disagree with the proposal. 

e. 'I strongly disagree with the proposa:).. 
WE SHOULD : . 

1. Increase the price of gasoline by 50 cents a gallon to 
cut down on gasoline use , 

2. Increase the age at which a person get a driver's 
license from 16 to 19, ' ■ 

3. Lower air pollution standards so industries can burn 
higher sulfur coal rather than oil or natural gas. 

4. Ban all students from. driving to school if bus trans- 
portation is available. 

,5. Ban all driving of private cars on Sunday. 

6. Ration gasoline :So every driver can obtain only a 

^ ^ ^'^o' :j^p., -^^r)^^\ amount. 



r'^^^t^^^-^'^^'''^ ^^^'S^^ ''^^^ recreational vehiclesr'such as camper, 

j-^C^Yv '^ ^^^^^^^^^^^ ' snowmobiles and pleasur^|aptorboats 



^■W' ■ ' ' ' '^'-^'^^ Reduce city street lights by at le^st 25 percent. 
-'^ ^'^-I^Vt'j/-^^'^^^^^ auto racing to save fuel. 

^ ' ' ^'^'^'"'^^^ use of all nonessential household appliances such 

'^"v '-^s electric garage-door openers, electric can openers, 
■V>^i4" :;■ ' color TV's, electric toothbrushes, garbage disposals. 



blenders and stereo systeips. 



-11. Double' the price of electricity and natural gas to dis- 



' • courage household use 
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12. Require all SQi;ools to have a three month winter break 
rather than a 'three ,jjjjpnth si;unmer break to save fuel. 

13. Ban the use of air conditioners in all buildings with 
windows . 

14. Reduce oil imports by 20- percent. 

15. Reduce oil and natural gas supplies to all industries 
by "20 percent. - 

16. Lower pollution standards on new cars so they can get 
better mileage. / 

Tally student answers. Note and discuss areas of agreement and dis- 
agreements using these discussion questions. 

1. What are- the economic effects or consequences of each 
of these proposals? 

2. How practical is each of thes^ proposals? 

3. How enforceab^le is each of these ; oposals? 

4. Which groups of people are :vart mo^z by each of these 
proposals? Which groups ar^ liurt less? 

5. What values affected the stL ^nt-' cnoices of What 
proposals to adopt? 

6. Can the prince .system or rationing better allocate 
scarce ener.gy resources? 

7. Do we need to accept more pollution as we meet our 
energy needs? ^ . 

8^. What personal sacrifices are students willing to make 
in order to save energy? ' ' 

9. What energy uses are necessities? Which are , luxuries? 

. j^IFTH DAY; ENERGY CONSUMPTION - DEMAND 

The energy crisis is one of supply and demand. We can solve 
the crisis by increasing supply , reducing demand, of both. Whether 
incj'easing production or reducing consumption should have greater 
priority is an important question for classroom discussion. 

} 

' Students may not realize how important energy is m their 
fiaily lives, To emphasize this point, have them write a brief 
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summary of their previous day's activities, and in so doing list 
all the products and services they used that used energy. Students 
probably will identify many direct uses of en^ergy but will miss 
several indirect uses .such as that used to manufacture the goods or 
perfori;n the services that eventually are consumed. The list of 
energy uses can lead to a discussion on how consumers can use 
energy more efficiently. 



REFERENCES 



Brown, James.,: and WoXf^i^: Harold A., ECONOMICS : PRINCIPALS AND 
, ■ g^JBACJI^ig ,. Chj^Ies E. Merill Publishing Company, Columbus.^ 

Ohio, 197 1-.; of resources by Government. General 
exJjl^a'T^dLtr'iori Qf demand and supply. ^ ' , / ' 

Pri^nki'Heimut'^Vf and Schanz, Hohn J. Jr., THE ECONOMICS OF THE 
ENERGX. PR^IiEW, Economic Topic, Joint Council of Economic 
Education', New York, 1975. Overview by George G. Dawson, 
Editor for Economics and S. Stowell Symmes , Editor for Curri- 
culum. Scope covers introduction to the energy problem, the 
supply and demand picture, labor and industry views of the 
energy problprti' and public issues - a challenge. 

Miller, Roger Leroy/ ECONOMICS TODAY , Canfield Press, Harper, Row, 
Publishers, Inc., New York, 1976, pp 1-3, pp 451-461, Deals 
with the scarcity society, resourcj^es of the common heritage of 
mankind and we should utilize our resources. 

Morton, John S ' TEACHING ABOUT THE ECONOMICS OF THE ENERGY PROBLEM , 
Economic Topic, Joint Council on Economic Education, New York, 
1975. Teaching strata deals with questions and focuses 

upon the production ana jonsiomption of energy, and the altern- 
ative methods of allocating scarce energy resources. 

Szuls, Tad, THE ENERGY CRISIS , Franklin Watts, Inc., Mew. York, 

1974. Explores the extraordinary hi^t^c^ of the energV crisis, 
and in the process uncovers a quagmire. governmental neglect 
and corporate gre^d. , 

U.S. Department of Energ^j^, U.S . ENERGY POLICY - WHICH DIRECTION ? 
Prepared' by National^cience .Teachers Association 1978. Copies 
may be ordered from U.S. Department of -Energy, Technical In- 
formation Office, P.O.-^Box 62,.X)ak Ridge, Tennessee %7830 . A 
study of Executive decision-making. 



A NEW SOURCE OF ENERGY - CONSERVATION 

Course designed for PRACTICAL BIOLOGY COURSE in high school for 
students who are basically non-readers. ^. 

by ;\ 

Phyllis T. Gee 
Logan Alternative School 



INTRODUCTION : 

Energy education is one of the basic goals for students. 
By helping individuals become aware of energy's characteristics 
and its sources, opportunity to develop a better understanding ^ 
of self and environitient is available. 

By integrating energy education throughout the school year, 
the quality of life, health and well-being will be a personal, 
responsibility that reflects -our national concern. It is not just' 
a science course, but G^ry subject can and should easily incor- 
porate environmental edu"?:ation. Students can be encouraged to 
investigate their own conununities and their homes in an effort to 
relate to the human ecosystem. Luxuries ai^d necessities can be. 
evaluated with the amount of energy required of each. Students 
will then be better prepared to clarify personal values and to 
develop attitudes for Responsible decision making. 



DAY ONE 



Utilizing the available vocabulary and summary provided 
with the ^ Im, introduce the film '*The Great Search" k>y Walt';/ 
Disni^y. class discission follows the viewing of the 'frim. 



Distribute the hand out "Dairy of 4 Colbnial Farmer", taken 
from AN ENERGY iJISTORY OF THE UNITED STATES, grades 8-9, January, 
1978, National Science Teachers- Association . Review when completed 

DAY TWO 
DAY THREE 



. Distribute /hand! out on "Value Judgements". 

Individualized instruction is the approach suggested. For 
the next two days have - learning stations around the room that the 
students rotate through. They may begin at any point and spend as 



69 



''4 



70 



much time as they wish. Examples of these learning stations ■ are 
as follows: 

^Fil^i^trips with individual filmstrip previewers 
Tape.,player with earphones and tapes 

(Tapes are either ordered from sources listed in the back 
or they are personally made and can coordinate with trans 
parencies . ) 

8mm film loops and projector (one concept/silent) 
16mm film projector and films with headphones 
Resource center other than room/Library 
Individual discussion with instructor and/or another 
student . ■ . 

Any one of the following topics will be found at one of 
the above listening stations. 

I. What is Energy? 

A. Brief hiitory 

1. Age of electricity -v--,; 

2. Exploding population J 

3. Pollution ' 

B. Earth ' s atmosphere .;v ^ 
^^^^orage bank for many elements that are necessary 

War sur)7ival of living organisms, 
i.e.. Oxygen, carbon and nitrogen are three 
atmospheric components most important in the bio- 
sphere. Each of these hs used, released and re-, 
used in cycles. . ( 

C. The United", States energy problem 

II. Kinds of Energy 

Muscle/animal 

Kinetic/mechanical 

Chemical 

Nuclear 

Radiation energy ^ * 
Electrical energy 
Potential energy 

III. Sources of Energy 

Coal 

Natural gas 
Crude oil 
Solar 

Wind power 

.Tides -v.* 



IV. Definitions ' 

Provided are a variety of ways ' that students can obtain 
■ the required i»nfonnation'. Most , of them have b^en 
listed previously. The list of terms will be defined 
through a- glossary provided and the individual learning 
stations. An example is FACTSHEET, "No - 18, National 
Teachers Association/U . S . Energy Research and Develop- 
ment Administration. 

The depth at whicji these terms are defined will depend 
on each individual clas5 and their potential, assuming 
that this has already been established. 

A HIGH INTEREST CLASS COULD EX*S»D THIS PORTION TO INCLUDE 
SEVJIRAL MORE DAYS. 

DAY FOUR 
RESOURCE PERSON 

« 

There are many local and state agencieg that make a re- 
source person readily available. One such exsunple is RESOURCES FOR 
ENVIRONMENTAL EDUCATION, South Carolina Department of Education, 
Cyril B. Busbee, State Superintendent. This is a survey of state ^ 
and federal agencies and organizations. It gives specific informa- 
tion on how to/ obtain eyeii^.thing from a speaker to printed materials 
for the v^t.udents , as well as the teachers. 

Columbia, South Carolina, Chamber of Commerce is another 
such source for speakers and materials- Mr, Milton Kimpson and 
Mr. Barry Cato have been very helpful. Ms. Alice Linder, Environ-- 
mental Education Consultant, South Carolina Department of Education, 
is most anxious to be of assistance . 

DAY, FIVE 

TOU^: Westinghouse Nuclear Fuel Division 

Cortliact Person: Energy^Inf ormation Offi^pe 

^ Ms:- tesah K. McNeill, Communications Administrator 

.x.;;:"",^, ; Drawer R. Bluff Road, Columbia, S.C. 29250 

EnvjLronmental;'.*'Categories include non-renewable resources 
(fossil f uels) , radiJt^tpgic'al contcimination and transportation - 
Qualified .speakers are available on nuclear energy, solar, geo- 
therm^l^' wund^ etc. 

^ ^ ^ • ' 

DAY SIX . 

Again, depending on the^^ndividual class, one or more of 
the following student activities will' be encouraged to get the 
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Student personally involved in conservation. 

1. . Learning- activity on Meter Reading* 

* , - "Kill A Watt" By Diana Margotto, Washington Jr, High School, 
Green Bay, Wisconsin, AWARD WRITING ENERGY EDUCATION ACTIVI- 
TIES, E R HQ - ..pOil, 1977, National Science Teachers Associa 
tion. 

2. Thermostat Setback 

Demonstrates what effect this has on energy consumption. 
ENERGY CONSERVATION IN THE HOME, by the University of 
Tennessee Environment Center and College of Home Economics, 
Knoxville, Tennessee U . S . Department of Energy. 

3. Bulletin Board 

Magazines, newspapers and ^advertisements are brought to clas 
by the students to create a Collage of energy terms and 
illustrations. 

4. . Make a display of , disposable products - used once and thrown 

away. Demonstrates waste of natural resources. 

5. Read power consumption data on appliances. Make a chart 
showing how much energy is consumed by each appliance in 
your home. i 

6. To conserve gasoline, adopt a policy with priorities and 
regulations as fair as possible to everyone without the use 
of an automobile. 

These are just a few of the student activities that can be. - 
carried out in the classroom. Available sources will be listed at 
the end of this paper. It is imperative that these activities 
include extended projects throughout the school year in hopes of 
encouraging the. need for a more conservative lifestyle of living. 

) To mention a few: A scrapbook*to be kapt during the year 
and evaluated periodically. This could include advertisements that 
encourage wasteful usage of natural resources, letters to the 
editor that show increasing concern of citizens, cartoons pictures , 
highway patrol reports, industry, agriculture, etc. 

Organized student committees which will work with the school 
in conserving energy, local businesses, and communities. 

, ' Bibliography 

TEXTS 

BIOLOGICAL SCIENCE AN INQUIRY '^INTO LIFE , prepared by the Biological 
Sciences Curriculum Study, Harcourt Brack Jovanovich, Inc., New 
York, Chicago, San Francisco, Atlanta, Dallas, 1973. Textbook, 

9 O 
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pp. 834-900. "A Perspective of Time and Life - Molecules to 
Mankind" . 

Smallwoodr William L. , Green, Edna R, , BIOLOGY , Silver Burdett, 

Morristown, New Jersey, 1974. '^Problems of Man", pp. 656-693. 
(Many other supplementary texts are used as resources in the 
classroom study. These are available in the individual schools 
or the library.) 

Source Books and Resource Centers 

Busbee, Cyril B,, State Superintendent, S.C. Department of Educa- 
/ \tion, THE ENERGY. BOOK , ' includes individualized student activi- 
ties, small group and class activities, home check lists, 
available films, and selected resources and references. Very 
helpful. ' \ 

ENVIRONIffiNTAL EDUCATION , A SOURCE BOOK FOR EDUCATORS, Very infor- 
matfS^e source for instructor, includes a model environmental 
education program. 

RESOURCES FOR ENVIRONMENTAL EDUCATION , 

Survey of state and federal agencies and organizations. Human 
resources, printed and audiovisual materials and places for 
field study. 

Clemson University 

This is -one example of how state universities can be of service 
Dr. Harold Albert, Professor of Political Science, has put me 
in touch with resource people who are willing to share outlines 
on coal mining or transparencies that cover economics or produc 
tion of -natural resources. This is my main source of trans- 
parencies to be used with this particular lesson plan. 
Information on Solar Research Homes also is available. 

ENERGY CONSERVATION IN THE HOME , An energy education/conservation 
curriculum guide for home economics teachers, prepared by The 
University of Tennessee Environment Center and College of Home 
Ec^nomxcs, Knoxville, Tennessee, October, 1977. United States 
Department of Energy will make copies of this available from 
Technical Information Center, P.O. Box 62, Oak Ridge, Tennessee 
37830'sf This is an excellent guide. 

National Science Teachers Association 

AWARD WINNING ENERGY EDUCATION ACTIVITIES For Elementary and 
High School Teachers, Energy Research and Development Adminis- 
tration, E'R HQ - 0011. Thi-fe' booklet contains brief descrip- 
tions of "the winning entries/to the NSTA Teacher Participation 
Contest, Spring, 1976. 

•FAOTSHEET, John M. and Kathryn Fowler 
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"a 

Iriterdiscit>linary Student/Teacher Materials in Energy, the 
Environment, and the Economy, prepared tgx U.S. Department of 
Energy. " 

Examples: 

AN ENERGY H/STORY OF THE UNITED STATES , grades 8-9, January, 1978. 
HCP/U 3841-0004 

EtMlGY, ENGINES, AND THE INDUSTRIAL REVOLUTION , grades 8,9. 
EDxM-1032 • ■> , ~ 

HOW A BILL BECOMES A LAW TO CONSER\TE ENERGY , grades 9, 10, 11, 
EDM/1033 

MATHEMATICS IN ENERGY , grades 8-9, December, 1977r HCP/U3842-0002 

U.S. ENERGY -POLICY-WHICH DIRECTION ?, grades II and 12, January, 
1978,- HCP/U 3841 - 0O03 

TRANSPORTATION A'^iD THE CITY , grades 8,9. EDM - 1031 

These'« include graphs and diagrams with the outline of course 
work. They are excellent resources for instructor. 

Keowee Towaway Vis tors Center, Duke Power, Box 308, Clemson, 
S.C. 29631. ^ Here again'; is an example of programs offered to 
better inform the public of progress being made in our world. 
Films and presentations are available, including tours. 

Richland County School District One • i 'S''.^ 

Resource Center \ ■ 

V Audiovisual fiaterials and equipment may be ordered in advance 
to insue proper utilization of time and topics. Descriptions of 
Films, filmstrips, tapes, f ilmstrip/record combination and trans- 
parencies will make it easy,^to adapt these materials into thdir 
proper place during the lesson, 

Onqe you have communicated with any one of these resource 
centers available, there will be no end to the materials that will 
enchance the education of our precious environment. 

It is intended that resources will supplernent this lesson plan 
so that it will extend throughout the school year, as well. as 
through other subjects. 
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Student Hand-Out ^4 

Read the selection below. Then, fill in the chart using 
the information from the Diary. 

Diary of a Colonial Fanner 

5:00 am Got up and fed the oxen, pigs and chickens. 

Wife started fire and cooked breakfast. 
A cold morning. Frost everywhere- Milked 
. , . the cow. 

6:00 am Ate pork and buttered cornbread for break-i' 

fast. Have to make another chair so our 
youngest child will have a place to sit. 
Maybe I can do it tomorrow. 

7:00 amj Hitched up the oxen to the plow. Started 

to plow half o^r field. ,Will have to get 
ready to plant wheat and corn. Hope to 
plow the other half next week. 

11:00 am Weather finally warmed up some. Wife and 

children spent the morning ■ hoeing in the 
garden. Soon the time will come to plant 
onions , melons . . . Finally, finished 
plowing. Took oxen back to the barn. 

12:00 pm Finally had lunch. Still thinking about 

maki^ig^Jihat needed chair. Had fruit, salted 
^^'pbr^ and cornbread for lunch . 

12:30 pm ^ Went to work in the orchard. Hope the black- 
birds don't eat too much of the fruit. Have 
to cut off all the dead limbs on the fruit 
trees. Only worked on some of the trees. 
After cleaning up the lunch dishes, wife 
spent the afternoon spinning thread. We all 
^ need some new clothes for summer. I'm 

thinking about trading a pig" for new shoes 
for the family. Haven't got time to make 
shoes. Children finally got to go fishing. 

4:30 pm Too tired to trim any more fruit trees. 

Had hoped to remove some tree stumps from 
the field. M^ybe I can get to that before 
too long. Neighbor Thomas will help. Last 
week I helped him pull up stumps. Wife began 
to prepare supper. I'm glad children caught 
''^^ fish. We'll have them for supper with some 
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boiled cabbage. 

5:00 pm All. of us had supper. Still thinking , about 

making that chair-. Wife and children got 
supper dishes' cleaned up. Children brought 
in some firewood. I milked the cow and fed 
the livestock again, 

7:00 pm Started to get cold again. Said evening 

prayers and. children' went to bed, I repaired 
a broken plow and wife patched some clothes. 
Reminded myself to get wood for that chair 
. 1 must make, 

, > 
8:30 pm Wanted to. cleam'my rifle first, but instead ' 

used, the 'remaining light from the fire to 
write ::in rriy dairy and read the bible, 

9:15 pm So tired. Went to bed, ^ ^ ^ 

"The. Life 'of the Farmer", 
The Americai^s , Edwin Fenton, 
Editor, Holt, Rinehart and 
Winston, New York, 1975, pp 45-46. 



Answers to Student Questions 
Activity 4 

Energy and Cultural -Patterns: The Colonial Farm 

Using the information^ from the diary, the picture of .the 
farm family' and the previousj^eiading , complete the following chart. 

1, What sources of endrgy were available to the settlers? 

(Wood, water ,. animal and human power,) 

2, Show how the following tasks were done by the settlers. What 
energy was used in these tasks? 

a. Producing food 

(Children fish; father clears land by oxen and hoe^^ by hand) 

b. Preparing food 

(Wood fire for cooking, all -food prepared at home, woman 
churns butter at home.) 

c. Building homes and barns 

(Human energy , ) * . 

d. heating homes 
(Wood^KjK||4rr^,ed,) ... 

7,9 ■ ^ 



e. Preparijig clothing \^ 
(Woman spins by hand and makes shoes by hand.) 

f . Making furniture' t 
(Father calves ,the furniture by hand J 

3. List two jobs performed by each member of the family. 

a. Mother 

(Spins and cooks.) 

b. Father 

(Clears land, farms.) 

c. Children x 

(Carry wood, fish.)-, r ' ^ ■ 

4. In the colonial period, what made one family wealthier or 
better off than another? 

(The number of people who could work, the health and strength 
of ^^e family members, the amount of laind the family could \ 
cul?^|^ate.) ^ 



^ VALUE JUDGEMENTS 

."^^ . ' ^ 

This exercise is designed to give you some insight into\ 
your own values. There are no right or wrong answers. 

i 

WHICH DO YOU CONSIDER TO BE THp MOST IMJ^ORTANT 
Pure water 




Clean air 
Reduction in noise levels 
An understanding o^A^ecology 
Conservation of our natural resources 
Developing an environmental -lifestyle 
Elimin9ition of litter 
Stabilized population growth 
Refrain from using pesticides 
W-ise consumer practices 



Diminish our energy consumption (electricity) 



Rational and usage, ' * 

Lessen private and commercial solid waste pro 
duction ' , ■ ' . 

■ Control thermal "pollution 

A sensitivity to one's surroundings (environ- 
mental awareness) 

most 
least 



r 
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COAL MINING: A TEMPORARY SOLUTION TO THE ENERGY CRISIS 



Physical Science: 9th Grade 
by 

Florence So Grant 
Burke High School 



Time required : Approximately three weeks. 

INTRODUCTION 

. ■ ' ' ,- ^ ^ 

- ^ With our oil reserves being almost deplet^i^'d, • coal rs 
becoming increasingly useful in America today. Currently, coal 
produces almost half of the electricity in the United States; it 
represents our most abundant fuel resource. In the future, man, 
must develop new technology in order, to release more of the 
-potential energy that coal capture;^ eons ago. , 

t'^Bafe.^ This lesson plan is designed to enable high school students 
taJHgcome informed of the role coal has played in our lives during 
the past, in the present^ and its future possibilities. 

LESSON OUTLINE AND CLASS DISCUSSION : 

I. CoaL Formation: 

1. Coal is sometimes called b^ied sunshine . This ig 
because coal captured the -sunlight that .fell on ancient forests 
long before man appeared on the earth. When we burn coal today, 
we are releasing this captured energy from the sun. Basically, 
coal is the buried remains of tropical plant materials that grew a 
long time ago when many swamp sections of the earth were covered 
with very dense vegetation. As the tree-ferns and mosses died and 
fell, layer upon layer piled up and decomposed. Eventually, these 
materials became covered with soil and rock. Pressure, heat, and 
chemical changes slowly continued to convert these remains into 
what we now call cOal .• It is believed that this formation of coal 
began 310-million years ago, during the beginning of the > Pennsyl- 
vanian Age of Geologic : time . 

II. Kinds o'f Coal: 

1. The extent o^3*^^s^^^re , temperature, and time hav^ 
developed four basic classif icatib^s or ranks of coal: 
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^ lignite - is the lowest classification; often called 
V ^. brown coal because^of its color. Lignite is the 

parent form of all coal / . It has high moisture content 
^i'land relatively low heat content. 

•y^b. subbituminous - has one-half the mo^isture of lignite ' 
and Slightly higher heat content. 

c. b^jLuminous - has a higher percentage of fixed carbon, 
i less moisture, and better heat value. 

d. anthracite - has the highest per9entage of fixed 

y\ carbon; relatively sm^l amount of gaseous (volatile) 
matter, and is of high heat content. 



III, Geographic Distribution: 
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1. Coal is found in every continent of the world. 
Approximately 1/8 of the area of the United States is underlain 
by coal-bearing strata. The larae^st quantities of coal are found 
in the northern ' hemisphere , Asia> and Europe. Goal has been 
mined in approximately 60 countries in the world. Thirty- four 
of the fifty states h^ve .significant amounts of coal. Cpal is 
mi^ned in about twenhfc^fiyre, of these states. y " . - . 

^ 2- Principal Coal -producing Areas in the United ::^tates. 

a. Appalachian - Extends from Alabama to Pennsylvania 
to Ohio. ■ ' v> - . . 

b. Midwestern - Illinois, Indiana, western Kentucky, Iowa, 
Missouri, Kansas, Oklahoma, and^exas-. t~ 

c. Northwestern --Parts of North and South Dakota eastern 
Montana^. ' ► - ^ 

d. ^Rocky Mountain - Western .Montana , Wyoming', Coloradp, 
Ut^h, and New Mexico. " . . ' 

t^. Pacific 'Coast - Chiefly in Washington. 

3. Other large-producing Countries: " ' 

. a. China ^ 

b. Germany (East and We^t) \ ] • 

J\ : : ' .c. ^Soviet Union and i^oland^ . 



IV. 



Coal Mining HistoiTy: 



Early usage: The Chinese used coal, per)iaps 1000 years 
before the Christian Era. According tp Prove,j;'b9 6:28, even -King 
Solomon used coal. There is evidence in WaLfes tjiait tHe Bronze Age 
pe^ople used coal for funeral pyres and it wlis aj^o used by the 
Romans. , King Edwcird I. of England made it a penalty of death for 
anyone to burn coal . ■■ 



1. Early usage in the United States: 



There is evidence that coal was used by the Indies. 
The first Recorded actual usage was in Virginia in 
1702. The earliest commercial mining was in 1750 froift 
the James 'River coal field near 'Richmond, Virginia. 
The first recorded anthracite discovery was in Pennsyl- 
vania in 1728v but the first actual usage was not until 
1769." . ■ 



Coal consumption in Alnerica had an extremely slow start 
iDecause the cibundant 'forests supplied- nearly all the - 
needed fuel. Then, too, charcoal was ^cheaper and 
better knownp than coke. ^ 



c . 



V. 



Once coal consumption succeeded ti^t of wood, the 
development of railroads, steel miil^>4pa other largg 
cpnsumers of fuel was such thiat coal mining became in- 
oiseasingly important. iThe industria^l development 
increased after the Civil War lind the consumption 
contihued to climb rapidly^'uritil World War f . 



The decline of cdal wa 
the lower cost of natur 



E^rly Methods of Mining G<^1: 





by its^ highf cost and 
oi/i. 




all doal was hewed by hand 
It \ks then shovelefd into 
baskets , ^boxes'r or wheelbarJ^s and dragred^Y< 



1. Ir? the first' coal 
froiji^ the solid bed by picK^ 

"-power-, women in- 
cluded, t<3 the outside. Later cars' were^Od«^^§loped, bufc^^ere still 
drawn by humane . As time went pnT^dogs ,''^polai^ , or hors^ did the 
pulling or cars , over rails . ^These^^animals were taken into the ♦ 
mines and sp^t the remainde'r of t^eir lives there; some were born 
there and never saw daylight, ^ Eventually, black powd^r'^'was^used 
to blast down the coal, , but" the drilling arid cuttiftg^ were still 
doife* by hand., ' ' * ' - 1 



^2.' The_ 
electric locomoti 



^irst rail was, used to tf'an^ort- coal and^ the fi^st 
iwyfor underground use was develops'^ in 1883. 



82.' 



VI. Modern Methods of Mining Coal: 

1. Modern mechanization of* operatiQiis which started before 
1900, involves punchincfy^achin^s and ;chain-type cutters for uhder- 
minftig thife coal seafn before blasting/ alectric, and compressed aif 
Ib^.gjnototed^ gjd ^.»|)eriments with continuous mining machines. 




2. RMM^^e d920's loading machines were successfully" 
in^i(Some Ttefciwsr its., use developed rapidity. 
' ^ ■' . . ■ . ' ' . ' 

"-'■■'^j 3.. Then in the 1930's, rubber-tired shuttle car^s- begah 
the conversion from track -mounted loaders r- cutters, to off-track 
types "utj^^tepg crawlers or mibber tir^s . \ 

Of 

4.' After W0rld War I, tungsten darbide bits were in- 
troduced for ^drilling ip^Jth coal roof , for cutting maqhines, 
and for continucMij^, These >itS' madir il: possible ' to drill 
hojjjps in rocks to'^Suppdrt th^ roof by boltirii|^ feistead of with p6sts 
and crofesiJ^rs. thus affording more clearance ffJ^ man* a>nd''; machine 
tp operate-, dtistlass clean up, and increased safety to mairi. No 
development in the past thfirty years has been more, importajit; than 
rpof bolting. ^ .;• ' 



5.^ Undergtound ^transportation h^^ eliminated ^e shuttle 
car through the 'inferea^ng developmos^t bf portable conveyors b^ljind 
- the ^dontinuous miner that Affords almost .contijiudus transportation 
, of^oal'to the fixed conveyor system. ^.^^^^ ^'V 

* 6. Another developmenV^of the pasta 30 years has been fjie;' 
0 use of^'^coops" usfecj^ for loading and l^atdpbg^ in the seams and- -rot 
clearing tfie floor, carry supplies antf m^'^in all ti^icknesses of 
coal . . • * ;> 

VII. How Coal Is Mined: 

1. Surface mining is used when coal beds lie c;Lose to the 
surface of the earth and comprises oVer 50% of total -U.S. pi??5^c 

■ f / - ^ :> ' \ 

J2. Undergiround mining involves three different types of 
mines; . " - J ^ ^ ^ 





\^ fli ^. -"^ N 

^a. drift mine - One in ^Mch a rhori'Zontal, or nearly 

horizontal, seanP of coal .©uto^ops to the surface in the 
side of a hill pr>:Tri©untain> And the opening, into the 
* mine may be .njadW directly irlto the coal seam. 

b._' slope" mine - In' this typeyf nyi-ne, an inclined opening 

is femploVedyto tap'^fete coal s^am or seams, o • 



c. Shfrfil mine ^The coal is reached by a vertical opening 
from the Si/rf ace to the coal seam or, seams . ^ \ 
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3. In md^tA v^Xiitxq s^.tems, underground mining is usually 
,:<Jlassif ied according to* the type of equipment us^; such' as: 

a. coventional - me co'^r face is cut and 'the block or 

, blocks outlined is then drilled. The drilled Jioles are 
usually charged Iwith Explosives and the coal is then ' 
gathered b^ ^loading iS^chinev Ventilation is 
assure.^ ap9 the process i's repeated. 

. b. ooiityiuous - A siijqle machine called a "continuous 

miner'', breaks the^.al itiecharlic^lly and lokds it foir 
transport. Roof suppQ)^' and ar^ assurpd 

;r> ' • . and then 'ti^^'^oal face' is rea3|*^ the nesft cycle. 

c , longwall -^ l^ige blocks of cog^'^i^e 

completely -^rj^riowed in a singjy^^^^ii^^ 



VIII. Transpo^rtation of Coal : ^ - ^^iMSPipfe^^ * t 

. Coal IS usually transported by railroad 'j:ars .or fcarges 
Coal may be shipped by - pipel^i)es' it) a soupy mixture called slurry, ^ 
which can be buj(j/ieii_^ without first sep^iB^t^jig and drying ttje coal. 
Trucking^Ofcbal directly ^ from the -mines is feasible when there 
are no raJ^j^^o^ds* close About^'lfi.of all coal if removed by- 
rail; coal the railroad ' s biggesf^customer. - <-^^' 



IX. How Coal is Use/Q^in Electric Generators*?^ 



^ ^1* Coal is used ^to produce almost hal^ of the electricity 
used in the United States. The electricity is generated by the^ 
conventionaT methods. The difference is that coal is jiSedj as the 
boiler-fuel. Soft ^al is crushed into^ a powder and ^blown, into the 
furnace with a blast of air. In this^manner, the coal burins like 
gas,^with greater efficiei^^. ' \ ' 

2. Most authorities, agree that we have enough coal to 
last for more than three hundred years. For this reason, as far ^ 



as coal is concerned, we can be assured of ' electrical ^energy ; 
nonetheless, conservationftof energy remains a necessi^ty. 

■ > • 1 ' / i 

X. Future Technglpgies Based on Coal: I J ^ 

^ 1. F^uidized Beds - Powdered coal is fluidiz^d by hot air 

jets, and burns^ the 'heat of combustion is *,ransferred to .a nesj 
of pip^ in the bed, which'iorms^jj^^ll^r , in which- steam is^fais'ed 
to power a c9nventioRal'> s4^am tuBRneTs . _ - 

• \ ) " 

^. Underground gasification - Involves shattering the^ 
coal, with chemiaal explosives, retorting it by startingia methane 
flcune, sustaining cpmbusjtion with a supply, of oxygen and water and 



iping the resulti^^ gas (mostly methane) bo. the ,u^sur face/. 



3. Nuclear gasification 
ffeactor ±o heat tSie cokje ovens of 



ACTIVITIES 




use heteit from a^nuelear 

Oii^'l ^gasification plant. 



1. Motivation ; Have on disfjlay saihples of coal by-produyts 
(empty cootain^s will do) of we llrkno'wn^i terns ^'^^ as a plastic 
doll, detergent, moth balls, nylon> perfujfle, nail polish, isaccharin, 
and a piece bf linoleum. Ask stu^d^nt^ tp . record . the name cf the 
so^^ce of the derivative of these products. Retain these responses 
for discussion at the conclusion of the unit-. 



2.* Teacher Demonstratiorf^ ; Coke can be made irt the leiboratory 
by connecting a pyrex test tube^ w^th, anpther test tube fitted with 
a two-hole^' stopper and a piece df glass*' .tjabing drawn 'to form*a jet. 
Nearly fill th^ PY^ex tube with pieces, of bituminous coal. Heat the 
tube strongly with a bunsen burner J- Then light the««Qal gas 'that 
comes frbm^^e jet tubS. A tar-rike>liq^d condenses in the vertical 
tube. This "^liquid ^contains ammonia, oils^F'anq^- tar . i\fter heating _ 
the coal fpj^ about .ten minutes ,;i^i^eak of^n th^; pyrex tub^ and ^ 
examine the 'coke . Ignite it and have sl^udents observe how it burnsJr^ 

Transparencies of a map of the coal reserves of the' Unit'ed 



3. 

States 



Should be available'. 



Thes«:«maps may be obtained from: 



0 



National Coal Association 
1130-17 Street, N.W. 
Washington, D.C. 20036 



4. ^;Have students preji^are these c '^ipia^ for Classroom 



bulletin boards: 

a. Typ^s of Unde 



b. 



The' jo^ney 

a typical\home 



round Mine . 
coHl tak^s fro^ 



rhe 



electricity 



Have a *group of 

a. 1970ran\fl 1$7 

b. Surf at*^ Mini, 

c. Mine 



^udents di^cusv$: 
Clean Air Act " 
g Contr61'!?'»id^ke^clamation 
'and Saf ety^-Xct^f 19J7 ; 



^Collect sa^ipl^s of coal| for stud 

k.can As^g^t . A :^-minute/ 16mm, 





idei^if ication; 



(polor'film describing 



lods of producifi^^^nd using the "nation's inost plentiful ^^^^l.'i 
— coay " jpay lie obtained ;.^rom: * ' V ^ 




Talkin" 



Picture* Service 



Hyde^i^ar]^ Roa«. 
Park,^liKY.* \11040 



87. 




8, Have the class vis 



it an eiiic 
ajr^h coax 



it 



ctric generator plant. 



\ 

9. Have students reseajrjbh coal mining history of the in- 
dustry, health, and welfare of the miners, changing economy of coal 
^ mine areas, doal pollution, ownership of coal mines, and technique 
and problems of strip mining. 
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ENERGY TODAY, WITH A LOOK TOWARD THE '-FVTURE 



0 



Geography: 9th Grade 

■ . . ' .^ 

Charlc^e Justice ^ y \_ 

■ Rawlirison Road Junior High School ' . ' 

r ^ - : .■ 

Course Description , - 

\ ^ '^'^ 

ji The Estimates of our known fuel supply are a6 follows: 

• ' poal 3&O-500 years. 

Pi; 30-5O^ea±:s 

^ . ; ; , ' ^dro — (all tapped) 

' - ' i . Uranium 40-60 years "^^^ 

•The message is - our siAplies are definitely limitea; ' 



Th'e^ourse i^fif designed for ninth grade /sifiicjents of all 



ability levels, but i't cap easily be adapte<|^®5.>f$clude; grades' ten 
^through/twelve . ^The time sp^n can range f rom'lbne^' to seyer^lweeks 
depending upon the number of activities and the depth to/whicl^ 
they ar^ researched. The purpose of the course is ^o stridy the 
basic forms af ener'gy that we utilizfe today, but more important to 
realiz^ that .these sources ar^ limited. What are our/^lternatlves? 
|?ill o*r* power sources change in the futur^? If sc^/^^then what will 
ti^ey ychange to? - ' ) """^s^-^ 



^Outlih^ 



I. ^"^^ Kind of Fuel do We 4iav^ Now? (Iday-lweek) 

'^;^ii \ 

C.> Water " — I ^ 

b. ;.j|Jra^i6m^ " ' \*/ 

li.' A fjeeid to Conserve (iSay-lweek) 
.< ' -^"A^.' Hom^ . ' /• 

B\ Schooir^ ' ^ , . 

C/ ^Transportation 



III. 



i 



IV. 



Alternative Fuel Supplies 

A. Solar 

B. Wind 

'J 

C. Geothermal 

D. Ti^al 

E. Fiafeion 

F. Fusion 

G. tJucie^r 

A Way to^ the Future 

A. Theory ^^k. ^ ■ 

B. H^bthesis . ^ 

C. ideality 



V 

(Idd'y^^ek^... 



7 



ar2days) 



What ^^pd of Fuel do 



Have Now? 



Seted Activities 




>i^Sikte your^^ji^jectives at 'the'' 
!^iye^tudenfs,^wrlte:-.a short f' 



let the^: 



is • ^'m'*. enef gy (S^^LairS^ Why? 
Show an ihti^ductory film on 
energy 



nJiRjthere 



Hafve students readfedmic . bool^^v; 



energy|. 



1 



•■^CharlAtte , 
■ kickeyj Mous 
/ EVplore Ene 



Either make available or hl^vg they' 
students .research these fuels , as '' 
their use in generating power and 
to see how much we consume of - 
each i\ . 

Oil : " ' 




Coal 



■0' 



Water 



Resources 



"The Greaft Search" " 
Duke Pow|er Company 
P,0.. 5ox 2178 .,,r-y 
^Cliat'rldfite, N.C.v 28201 
Mous'e arid Gooj?y 

Walt Disney Sj^BcatixDnal 
Medi^ Company 
500 s; 'iuena Vista St. 
^urbank, Calif. 91521 




Energy , Wilson, ^i1;chell. 
Xitne"Dif^ Boqks, N^^^ork, 
1968, pg^, 102-11'v^. 
Thej Energy Trap .. Halacy, 
:D,S. , Nev^jj^^k: t'our 
.Winds. Press/ 1975. ' ^ ' ^ 
Energy , Wil^ori, MitchelT-^ - 
^^ew ■ York:.^Xime~Life Sooks/ 
1968, pg...V7«^l7.9'. ... . 



■DO 




Suggested Activi 



9. 



Uranium. 



Have tlie students find out what • 
our knO^tf reserves are on the 
four fuels listed above. 
Show a film that distinguishes X 
between: Renewable fuels-fobd,;^^"" 
'.>and wood (short term) non- "tli^^ 
renewable sources^Coal and oiH^ 
(iftillions of yea^rg) 
Have students give a survey in 
either their school, community. 
Of church etc. to ten people, on 
whettmr or not they think there 
irs ajirenergy crisis*^ 
,Take class on a field tri; 
either a^coal powered el 
*a hyda:^ electric 
s^i*es o^. pictures 

etc, )) show the * 
1^ sequences of ^sources 
of energy iiised fi^ early rfian to 
th^ present. You may want to 
divide the ciass into thq t\ 
different energy sources* 



Resqjirces 



Energy and the Future . 
Rothman, Mj|Bbon A., n^w 
York: FraiikTin Watts Inc. 
1975. pg. 34-43. 



^^Jfejlergy: the Fuels and Man" 
National Gepgraphic Society - 
Educational Services ' 
Department 78 
WasXington, D-'. C.^ 20036 



plant oi 
UsaV* a/ 

(dtawir 
histor^i? 




[/. , A Ne^ to Conserve 

y,- ril|^^ students read ai>^ut 
efficiency in they=^^ome. 




Hav^ the students check, their 
hpme ..to, see if*, there is any way 
that the^} could^cohserve . 
IJave them suggest ten ways their 
own home colild be made i|bfe 



> \ 



1 



An Energy Education/Con- . 
^^^rv^tiofi. Curriculum Guid^ 
f or JpomeVBcbnomics Teachers 
y '^h^" Uriiv:^ of Tenn. ~ • 
Envirphmeiitai Center 'atfd 
College of Home Economics ' 
Knoxville, Tenn . /^^OctpbWj;;'. ,^ 
*77 U.S,. Depa/tme^l^t of 
Energy.^ ■ \ ^ 
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"Suggested Activities 



3. 



S. 



6. 



7. 



8. 



/ 



efficient. Check: 

a. thef House Shell Csite, con- 
struction , insulation, doors f 
win&^s r etc.) ^ f 

h. Types^of Environmental Control 
Systems. (heat pjomp, , . 
electric, oil, gas, etc.) ' 

Have the students go home and 

count the number of light bulbs in 

their house and their wattages.' 

Compare all the results in .class 

the next day .• 

Have -the students take the energy 
test to see if their home is 
efficient. (223-227) .i;. 
Have the students make upjRie*Lr 
own home conservation tests ^d 
have them give .it 'to five neigh- 
bors. .Bring the ififormation back 
to class ]and discuss the results, 
Hfeve sty/flents read Factsheet_,No . 9 
add then coi^are homes in their , 
neighborhood^ for efficiency. 



Have the students read how to 
select a home for themselves in the 
future^. (Apartment, Mol^ile Home, 
Old Home, New Homes, etc.) 
pp. 113-118. . 
Have the students 'lists five-; vays" 
that they think energy could;be ' ■ 
conservec^^^in the classroom, either . 
diredtly or indii^ectiy. .ML Juirn 
on^ Sj|t of lights ^f whertf^tuden.ts 
•are not. reading, cfon' t " thro'w »^a: 
clea^ape^ etc. ' . ' 
Visi,?*^th^'b;jsinesses' {p4j>t 
Grocery) tcjgysee how, they^aj 




se laying 

y vara.' 
the':''fie,l<a 
(Busing 

y Q S t: 



Sto 
con- 





Resources 



Factsh^et , National Science 
Teacher's i^oCiation. DOE 
— TechnicaT Information 
Center, P."(^.. Box 62, 
Oak Ridge, Tenn. 37830. • 
An Enercrv Education/Conr 
servation Curriculum Guide 
For Home Economics Teachers 



/ 




12. 



13. 



practice some form' of conservation 
transportation. 
Sifform simple classrooin experi- 
ments on how to conserve energy.^ 



i^rve students read comicbook 
"Mickey Mouse and Goofy Explore 
Conservation" 



\ 



III. Alternative Fuel Supplies ^- 

1. Have students research or supply 
information for the following 
possible energy sources: 
a. Solar 



b. ' Wind 




c; Geothermal 
d. Tidal 



e . 
f . 



Fusion 
Fission 



.2. 



. 11 
III 
IV 
V 



g. ^^luclear . ^ 

Show a film Kit that takes the 
-basic elements- water, earth, wind, 
and sun an^. explores how the^Acan 
be used as possible energy sources : 
Films trip Kit: This World of Ener 
I. Energy in tl^^^ Ear^ 
Using Energy. ' , ^^t,- 
Fossil Fuel 5%^ » 

Nuclear Power 



Energy for -t-he fut^e 




Conservation Science 
Activities in Energy . The 
American Museum Of Atomic 
Energy, Oak Ridge Associated 
Univ. P.O. Bqx 117, Oak 
Ridge, Tenn, 37830 . 
Walt Disney Educational-, 
Media Company . 



The, En 




Halacy , 
Yprk^ Itour Winds 
"pp, 104-114. 
owet . ."^Ceates, 
G. 



otTfEan , New ^ork i , G . P 
Putnam's Sons, 197'6. pp.7 
World Book Encyclopedia 
Energy and the Future . Rothr 
man, Milton, Hew York: 
Franklin. Watts Inc., 19^5. 
pp. 97-106 
The Energy Trap 
Energy . Wilson, Mitchell, 
New Yoidfe^ ^ '^^^'ime^if e Books , 
1963. p|^^ 154^1?. 
I^ke Power Speaker 



National Geographi 
^""^^fi^cati(i!^al Services 
De^t. 78 •'^ " 
Wa s h i-ng t ori , D C 



<4 



23 ^ 




student Activities 



Supply material for the ^st(udents 
to. rread on alternate Energy 
sources- 



) 



(^4. Have the studerrts prepare a paper- 
on, "Wind, Geothern^l, and Tid^l 
will no1*^be great contributors 
of power in the futurfe'. Why?'* 

5. Invite a speaker into t^e class 
wh(5 is an expert on of the 
seven alternate Energy Sources. 

6. Have an Environmentalist in to^ 
»^eaX to the- class^bn energy/- 

note the different slant that. ' . 
he places on the fenergy Cri§j:s 
and the solution'./ 
Take , the clas's on/k fi^.Jd trip 

of a 
com~ 



to tfife construction site 

or a 



nu6i^r po^r plant 
' pleted one,. 
8.. Show the students a Filr 



I? 



Visit 'a^-s^iiar oper&tj 
in your area, (house,, "^hi 
' -.school^, 'etc.) ' . ^ 

10.,"'\Show a 'f'ilm on solar energy. 




v^ave the studentSN^d5?es.,5ro^eci:s , 

^^ing one o 
-^alterhabe . 



the se«j^n -f ^ 

^e .ertilrgy sources and pfcfe- 
patin*^ a .di^jp(l.ay on that source* 



X 



Resources 



Catalog ' df free educational 

films and literature for the 

cla!^sroom. 

Duke Power Company 

P,0. -Box 2178 . • . 

Charlotte, N.C. 2820l A* 

Energyj^Curriculum Mahierials 
Education Programs piv., 

-U.^^J^Qpartment of Energy 
j^ld^iing^brt^,. D,.C-, 20545 

* Factsije^ Nos .'^,3 , 8 . 



Dr'. Joe 
Winthrop 




Energy: The .Problems 



the Future , 
graphic Sj 
Servicesi^DeAt . 
78 WashihgtoA, ^).C^ 
Clemsqn -University - 



National feep- 
ty», Jlducational 



Filmstfifj: Harnessing tl'jg^ - 
Sun .* National Geographic 
Society V * 



\ 
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4^ 



6. 



Suggested Activities 



IV. A Way 



the Future 



Have students answef this question/ 
"If you had to decide which ne^ds 
energy the most, would it be 
business, hospital, schools, riome'^/ 
etc.? Why?" ' ' A 
Assume you are a tongrfessman, Write 
a Law which would reduce Fuel con-' 
sumption and be equitable and fair 
to ail sectors of society. 
Invite a speaker in to present a 
view- of what our future is.^ l^ave 
the, students- prepare questions \to 
aalir^he speaker. ^ \ 

riave students yoluhteer tio choose 
the energy source in the future' . 
that thiey prefer, research it, 
and then stand before the class 
* pretending' to be "an expert. Have 
thh fclass question him about his 
choice and try to p^suade him to 
change his mind. ^ \ ^ 

Hold a class debate 'on^ which ep^rgy 
source to use in the future. ^ j • 
Have the students^ prepar^l a pap'er' 
choosing the endrgy source th^y 
feel will be the\best answer to- 
future . 



\ 



Resourc 
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Brown. Walter R. ^ Physical Science, A Search for tfnderstaryding . 
Philadelphia: J.N. ^Lippincott Cpmp, 1972/ 
Ninth ^rade/ textbook with chapters on: Fission and Fia^ion, 
conservation, and a little on solar.. 

'■ • * a ' 

Coates,. Norman. Energy and Power . New York:, G.P. I^utnam and Son's 
1*967. The book discusses the various sources of energy for 
tiravel and indusfer^^ and describes the: future, potential sources 
of energy. .JH * • 

^Halacy,;D.S. f^hp Energy Trap . New •;'jfprk : , Four Winds Press^ l97S. 
- : - p^^ probable outcome- of 

\ ;. •-ihe- current and worsening energy crisi^s^nd' describes . alterna- 
v.; .^;-t^ye future sources Qf%a4equate energy.,... 



R^lfjwarv, l^ilton A... Energy an^ ^e ^uturQ . New York: '^Frapklfn 
|p^i Watts , Ino. , ^.975. 

The author introduces the student to the: question of energy and-. 

tak^s a look e.t the sources j Fission, Coal Plants, Breeder 
• React^M^ Ocean currents and Waves etc. 



Sterland,, ^fe^. Energy into Power, The Story of Man and Ntachine . 
^ • New Yo^y The Natural History Press, 1967. " ^ ' ' 
; The book previev^s the story of mag and machine and the energy 
sources usecJ^ power them, (sunV wind, water). , 

Trace.y, George R. ^ Modern Physical Science . NeV Ybrk^: Holt, - 
Rihinet^art and Winston, Ific, 1974. 

Nfinth grade textbook Is- divided into chapters, seve^ral of whic\a 
atre relevant (Matter and Energy , Atomic Energy, Fission and 
'Fusion).. < . 

:.V 'J- ' ' ■ ^ ^ 

90n, Mitphell.' Enerrf^ New York: Txme-Life ^ooks, 1968./ 
^^^An 'introductory stud^describing how matter i^ transformed ' 
' \nto en^i^f basic types of energy (oil, fis^on, tidal, steam, 
solar) ^n<i-^e role of energy in the universe. 



/ THE ENERGY CRISIS 

DOES IT EXIST? WHERE ARE WE HEADING 

A unit on energy 
designed to be included in courses of • 
World Geography, Economics, or Twentieth Century U.S. History, 

for grades 9, 10 and 11 

by 

Charlotte B. LeGrand 
W.J. Keenan High School 



THE ENERGY CRISIS: DOES IT EXIST? WHERE ARE WE HEADING? 

This unit is designed for several different courses to 

better inform students of the energy problems facing the United 

States and/or the world today and in the foreseeable future. It is 

divided into four activities, the first three of which will be 

more or less- the same for all courses, and a fourth which will be 
varied .to fit the particular subject ^rea of the course in which it 
is included. ' . ^ ' 

ACTIVITY ONE: IS THERE ^ ENERGY CRISIS? 

This activity introduces students by survey, film, reading 
and discussion to the seriousness of 'the energy problem. Specifi- 
cally, it focuses attention on the possibility that we may really 
run out of energy as we know it today. A film and a reading in- 
±roduce the idea of an energy crisis facing the nation and the 
world. In their discussion the students will deal with an issue 
that may change our whole way of living by the time they are adults 

MAJOR PARTS OF THE ACTIVITY: 

1. Energy Attitude Survey : Students Complete an energy 
attitude survey to determine their attitudes about conserving 
energy including the roll of the individual, of business, and of 
government. Time: h period. 

2. ^ Js There an Energy Crisis? Use a film to give some of 
the facts of energy situation. Several good films are available 
and are listed in the bibliography of this unit. Time: 4 period. 

3. ' The Energy Future : A reading from Time magazine "The 
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Nightmare of Li^e Without Fuel/' by Isaac Azimov, should generate* 
an active discussion of the reality of th6 energy crisis and allow^ 
the students using their present knowledge to propose some possible ' 
silutions. ^^ime 1-2 periods. . ** . 

GUIDELINES FOR THE TEACHER ; ' " 

DAY 1 : 'I 

Distribute' duplicate copies of the energy attitude survey, 
one to be turned in, unsigned, for compilation, and the other to 
be retained by ti)e student for future use. If the class tends to 
lose things, it might be 'helpful to provide "them with file folders 
or envelopes for materials to be used in the unit, assuring them 
'Of the confidentiality of material so filed. 

After all students have completed the survey forms, collect 
-unsigned copies. Show film of your choice. Depending ,on time 
available, a brief introduction may suggest some points to watch" 
for. If any time remains aftet the film, it may be used for dis- 
cussion. The major discussion will be held on day two. 

DAYS 2 and 3 : ^ . ' 

Begin the class by revrewing the chief ideas brought out 
by the film of the previous day*. Th:^ can best be done by asking 
questions, but if the students do not reinember7*-;i1: may be necessary 
to give them the facts you want them to know, .^ncourage them to 
take notes on the discussi^on to« k^p in fiiles oV- notebooks.* 
Listing ideas on the blackboard or overhead projector may help them 
organize their notetaking , . . 

Depending on the' amount of time remaining, and the ability 
of the cTass, the reading may be done aloOd in cl^^ss, silently in 
class, for homework, or any combinatieh of these.' 

Suggested questions : for discussioii of the reading ,J froYh 
National Science Teachers Association and U.S. Department of Energy 
- interdesciplinary materials, U.S.. Energy Policy-^^ich Direction ?, 
are: ' . " 

1, What does the author suggest might cause the night- 
mare to become real? (par. 1.) 

2, What is meant when the cities are described as being 
"the great mineral mines and hardware shops of the 
nation?" (par. 3) 

3, In describing the end of the automolpile the author 
says "rationing was introduced to\ejiualize sacrifice" 
(par. 4). What do you think was rationed? How do 
rations "equalize sacrifice"? 




93 




What are some advantages tl^at' the aiffhor sees 'for / 
life- in 1997? - - . \ , ,\ ' ' 

Why is life worse for the ^suburi?an- dweller than for 
the city dweller? (par. 8) \ . ' \ 
The autho'r says (par. 10), that ^the' United States'll^ 
still purchasing "some trickle" oil' from 'abroatf. 
How; is this oil paid for? How dfites this af-^ect the^ 
life .of the ^people,? 

What energy sources does the auth<^ suggest for 1997? 
\ Which is most important? ^ \ • ' , ^ 

Vwhat does the author me-an by the ,la€t five lines, . 
beginning "And what can we do ... 

v ■ ^ ■ • ' ■ ■ V • 

testing is d^sire'd, additional time may'be^ allowed' 



\CTIVITY TWO: A WORLD OF ENERGY 



li avaii 



In this activity^ EtudentsNstudy the avaLLlabili^y and 
utilization of prese'^it and potential energy sources. .Th,e number 
of resources studied can "be adjusted to fit the\need, understand- 
ing and ability of the' class and the time allow^ by the teacher. 
As -a tftinumum, the follo#/ing sources should be stiidied; co^lf oil, 
natural gas, 'nuclear fission and fusion, and'solar. Hydro ,\ nuclear 
breeders, waste pr.oducts, geothejpnal, wind, tides, etc., ma^ be 
added if time, rfesourCes", and' interest allow. "i, 



\- When they finish this activity, -the students should haVe 

some ^wardness of the advantages and dj.sadvaritages , as well as' iuhe 
expected ccSnunercially use'ful supply of each energy source studied. 
The time required for this unit ^an be adjusted to fit the interest 
and needs ^of each individual>, class . It may la'st from five to 
seven days, more if desired. 



MAJOR PARTS OF THE ACTIVITY^- 

1. A Survey ot Ertergy Use and Supply .' Using trans-- 
parencies and graphs th^ teacher will give the class a quick 
survey of the subj-ect showing where our present energy - comes from* 
and how it is used^. Time: h period. 

/_ 

2. Group Study . Students work in groups to become 
perts on one energy source. The length of time allowed for ^he 
group study will dkepend on the attention span of the class, -the ■ 
resources available for research and the willingness of the 
students to work outside of class. J A minimum of two and one- 
half periods should be allowed even if substantial work is done 
outside. Reports may be done individually or as a group. 
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, 3. Report oti Energy Sources . This part is devoted to 
delivering, analyzing and discussing reports prepared in part two. 
Ten to fifteen minutes should be al'lowed for each source studied. 
Time: 1-3 periods. 

4. The Energy World . Students complete charts of the . 
energy sources studied. Time:- 1 period. 

GUIDELINES FQ^ THE TEACHER 

DAY 1 : 

Using transparencies prepared in advance, the teacher 
sl\ould give a brief lecture on the United States use of. energy 
and the major sources. Circle graphs are suggested as simple to 
uj^j^stand and explain but any type of graph available may 'be 
^pid. The lecture should be kept to no more than half the class 
^period. ^ 

\ 

The second half of the period is spent in dividing the 
class into groups for part two. Group membership should be on the 
basis- of individual interest as long as gi;oups are kept approxi- 
mately equal in size. It is recommended ..tWt at least one capable 
student be included in each group if the class is heterogeneous in 
order that adequate information will be gathered on each energy 
source for the reports and charts to be completed. Group leaders 
should be selected by group members. • 

DAYS 2 and 3 or more : 
— — — ■ 

Students will use classroom and library resources, as well 
as community and home resources if desired, to become experts in ^ 
the sources, production, advantages, disadvantages and feasibility 
.of their energy source. Each student may cover the entire subjec't 
or the group may divide the topic among its members. 

Charts sho\ild be given to each group on the last day jof 
this study period to be completed for their topic. Charts should 
have six columns labeled as follows: Energy Sourc^-r--Rqt^tial i 
energy output in BTU/yr., Stage of Technology, Probable Years of 
use remainin{5. Advantages, and Disadvantages. ^ \ 

DAY 4 or more : ' ^^^^^y^ 

Each group will be allowed to present a summary of their 
topic. This can be done in several ways. One student may repeat 
for the entire group, each student may present a share of the re- 
port, or the teacher may ask the gr'oup questions. In erOT^-case, 
all group members should be seated as' a "panel pf experts" and 
allowed to answer questions from othe# members of the class-. 
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Individual reports may also be collected and graded. The group 
may also be given a grade on their total presentation. 

DAY 5 (Or whenever the reports are complete) . 

Iji order to organize the facts for future reference, 
charts should now be completed for each .energy source studied. 
They may be 'presented on the overhead projector, or the teacher 
may collect and provide completed materials for students lo copy. 



m 

ACTIVITY THREE:- IF YOU ARE NOT PART OF THE SOLUTION 

In this activity the students look at the alternatives they 
have-' studied in the previous activity to , try to arrive *§t some 
suggestions for better utilization of the U.S. and/or world 
energy "supply^ 

• It is suggested that the teacher try to remain , impartial 
and not bias the discussion piro or con any particular solution. 
It may, however be necessary to play "devil's advocate" by asking 
them questions to insure that all issues will be considered, 

MAJOR PARTS OF THE ACTIVITY 

1- Energy Conservation Survey . This should be distri- 
buted at the end of Activity Two ^o tha't it can be completed for 
homework. This will allow the students to get a^clearfer idea 
of their own energy-use habits. One period may l^e allowed for ,' 
discussion of results ( 

2. A Fe<jeral Energy Plan . In a one period lecture 
illustrated with the overhead projecter the major points'of the 
proposed U.S. Energy plan shou^^d bfe presented. 

3. Will It Work? should It be ciianged ? Using the trans- 
parencies from the previous lecture, go back over the President's 
plan allowing the students to approve, disapprove, suggest 
chaages or alternatives. Time 1-2 periods,. 



cblDELINES FOR THE TEACHER ;^ 
DAY 1 

^ Energy conservation surveys distributed at the end of the 

"previous exercise should be brought to class and students encouraged 
to share their firidings with the claSs. A group of students may r 
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be asked to compile the results overnight or it may be compiled by 
the teacher. ) 

DAY 2 ■ ^ 



The President's energy plan and the congressional opposition 
should be- presented in a lecture illustrated with outline ncties that 
students can copy and file. 

DAY 3 ... 

; 

Using information from Activity twb and their own energy 
survey, the students' should evaluate the President's program item 
by itemr making changes or proposing alternative plans where they 
feel the program is wrt>ng. All suggestions should be considered. . 
Additional time may be allowed depending on student interest and 
involvement. ■ 



ACTIVITY FOUR: tVHERE ARE WE HEADING? 

This activity will be varied to fit the course in which 
the unit is- being. used . Three periods should be sufficient for this, 
activitj^but it is not necessary tb limit it if the teacher wishes 
to expa(n4. All summary activities will be a combination of teacher 
lecture and student discussion, concluding with a guest speaker and 
a r^eat -of the original energy attitude survey, from Day One, 
Activity One. \ , 

FOR \^OKLD GEOGRAPHY COURSES (GRADE NINE) 

In these courses I would attempt to use the unit to suggest 
increasing world interdependence, ^ith perhaps /'a look at the United 
States* use of power and living standard as compared to other uses 
and living standards around the world. - The world-wide need for 
resource conservation might also be stressed. 

.? 

For the guest speaker, try to get someone from the de-- 
partment of International Studies who can address the issu^ of in- 
terdependence or a speaker on conservation of resources. 

The third and final cJay would be a repeat of the energy 
attitude survey. Earlier survey forms would then be returned and a 
discussion held on the changes that had taken place during the 
study. 

FOR ECONOMICS COURSES (GRADE TEN) 

Look at the' economic implication of the energy issue, , 



A 



0^ 



/ : 

dealing with supply and dem&nd, equilibrium and the use. of price 
incentives. *The economic impact on the individual should also be 
discu*ssedf referring to the proposed energy plan and to the future 
without ene'rgy. - • 

^ The guest speaker could come from a University . Department 
of Economics or from a public utility or perhaps the Public Service 
Corrpnission. ^ ^ 

• ^ ' 

The thijfd d^y^^uld be the same as -for the Geography class. 

FOR TWENTIETH CENTURY UNITED- STATES HISTORY (GRADE ELEVEN) ' > 

Look at the effect that the energy alternatives and. the ^ * 
econofliic impact might hav^ on the' future of this country as re^ 
lated to political, social, economic and industrial issues. 

Invite Ed Richardson or someone fr^om the. Barnwell Nuclear 
Reprocessing Plant in to bring" the issue down to ^ South Carolina 
perspective. 

.'' ' 

I Again, the third' day would be the same. 



1 



103 



102 



BIBLIOGRAPHY 



TEACHER RESOURCES 

; . ! 

Breeder Reactor, The: VitaJ. to a Strong America . .Westinghouse 

Electric Corporation Advanced ' Reactors Division, P.O. Box 158, 
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Environmental Education; A Source Book for Educators . South Carolina 
Department of Education, Columbia, S.C. A book, of' information 
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into the classiroom. Lists state and federal agencies with 
state offices which have environmental concerns."" 

Fact^heets >. Natiohal Science Teachers Association. Available from 
Technical Information Center^, P.O. Box 62, Oak Ridge; Tennessee/ 
37830. A group of 19 brief folders^ that cover all types of 
energy sources in concise form as well as conservation, a 
glos^^y and bibliography. 

Hirschfeld, Fritz. "Looking at the Energy Realities with Congress- 
man Mike McConnack" Mechanical Engineering , .May, 1978, p. 22. 
A looPf^ at the energy situation through the ^yes of one of the 
Congressiri.en most involved in the Congressional action. 

How a Bill Becomes a Lav/ ro Conserve Energy. Grades 9, 11, 12' . 
l4fit6rdesQi|>linary Student/Teacher Materials in Energy, the 
vBnvironment and^ the Economy. uls. Department of Energy and 
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acted "On;by Congress, to integrate - facts about energy into 
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Calypso Log , 'vol-. 3 Number 3. The Cousteau Society. Expresses 
concerns of environmentalists over nuclear energy. 

McNeill, Royce N. Coal Mining . A paper written for Summer Short 
Course on Energy, Clemson University, Clemson, S.C. Jul-y, 21, 
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Mickisy Mouse ^nd Goofy Explare Energy . Walt Disney Educational 
Media Company . Part of a ^multimedia kit available from-Walt 
Disney Education Media Company, 500 South Buena Vista Street, 
Burbank, CA 91521. Kit title". Wide World of Energy . Comic 
book available from Public Affairs Department, Exxon, USA. 
Comic book approach to problems of energy, attractive and 
easy to r^ad format, 

■ Keowee-Toxaway Visitor Center Packet - Duke Power Educational * 
Service, Duke Power Company, P.O. Sox 2178, Charlotte, N.C* 
28201. Includes catalog of free educational films and litera- 
ture, th€ Keowee Toxaway Center story and The Story of Energy'. 

Science Activities in Energy . ' The American Museum of Atomic Energy, 
Oak Ridge Associated Universities, P.O. Box 117, Oak Ridge, 
Tennessee^ 37830. Activity sheets for student use on various 
topics including Solar Energy, Mechanical Energy, Chemical 
Energy, and Conservation. ^ ^ # 

Solar Research Home . Clemson University, College of A<jricultural 
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Science and 'USDASEA, Rural Housing Research Unit. Design and 
description of two solar houses under construction at Clemson 
. at the present time. 

Tips for Energy Savers , Student booklet and Teachers' guide. 

Federal Energy Administration, Conservation and Environment, 
Washington, D.C. 20461. Gives detailed suggestions for energy 
con-servation and how to fit into several curricula,' 

Transportation and thQ city. Grades 8, 9 , Interdisciplinary 

Student/Teachers Materials in Energy, the -Environment ,. and the 
Economy. U.S. Department of Energy and National Science 
Teachers Association- A teaching unit studying the problems 
' of urttan transportation, planned to be used in middle school 
clashes in history and government, 

C ■ 

U.S. and Foreign Breeder Reactors . Project Management Corporation. 
•Breeder Reactor Corporation. Describes breeder reactor develop 
ment in United States, Unite<^ Kingdom, France, West Germany, - 
Benelux countries, U.S.S.R, and Japan, 

U.S. Energy Policy - Which Direction? Grades 11, 12 , inter- 
disciplinary Student/Teacher Materials in ^Energy, the 
Envirpnment, and Economy. U.S. Department of Energy and 
National Science Teachers Association, A teaching unit study- 
ing presidential decisipn-maJcing to be used in junior and 
senior history and government classes. 

AUDIO-VISUAL MATERIALS. 

Lectures, Transparency Masters, and Slices. Energy Institute.' 

Clemson Univelrsity, July 16-28, -1978, ' Available op tapes from 
Dr. Harold Albert, Political Science Department, Cl^eripon 
University, Clemson, S,C, "29631. Edited tapes, copie-is of trans 
parencies and slides for the course are available for purchase- 
or loan* 
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TILM STRIPS, WITH AND WITHOUT SOUND, AVAILABLE FROM RICHLAND COUNTY 
SCHOOL DISTRICT'!. 

Energy Crisis : What Can We Do ? -2 filmstrips with record. Dis- 
cusses the validity of the shortage, examines energy conser- 
vation measures and illustrates the vast amount of oil that Can 
be saved- when conservation practices are in use. Introduces 
energy economics. 

Energy : ^^act on Values and Lifestyles . Filmstrip with cassette. 
Not available fior preview at this time. 

Natural Gas-Science behind your burner . University Films. (KEkNAN 
MEDIA CENTER) . Traces natural *gas from your stove back to \he 
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well, showinq transportation, drilling 'and a map of major U.S. 
area . * 

FILMS: AVAILABLE FROM RitHLAND COU^Y SCHCXDL DISTRICT I ' ' 

Energy. 25 minutes, color, 1974. The Screen News digest presents 
a penetrating examination of the search for new means, of meeting 
America's continuing energy challenge'. 

Energy Challenge, The > 25 minutes, color. 1975. The causes and 

effecfts of the energy shortage problems' and opportunities-plans 
and proposals-are discussed- and do«uiuented in this fiim in an 
effott to place the issue in perspective. 

Energy Crisis, The . 13 minutes, color 1972. The filrti reviews the 
different energy sources and indicates the length of time we 
may be able to depend on them. It shows ways of generating 
electrical j^ower including steam., hydro and. nuclear and shows 
limitations of each. 

Energy: The Dilemma . 20 minutes, color, 1974. Discusses past, 

present, and future energy growth pattern. Explore^ problems, 
of supply and demand, ^iepletion of fossil fu^ls,, our dependency 
and economic and social problems. Stresses societies need to 
develop ways of using less energy. 

Energy for the Future . 17 miuntes, color, 1974, Establishes the 
need for diverse sources of energy to supplement and eventually 
replace fossil fuels. Examines energy alternatives for the 
future including processed coal, shale oil, geothermal^ 
nuclear fission and fusion, wind and solar heat. ' Shows ex- 
perimental facilities currently operating with energy -suppl ied 
by sources other than fossil fuels. Indicates environmental 
and social consequences that. ^may result from development of 
n'ew of energy sources. : ' 

Energy: Less is More . 20 minutes, color, 1^73. Investigates the 
need for slowing the growth of energy ^consumption and shows 
ways in which this can be done. 

' * 

Energy-New Sources . 20 minutes, color, 1974.'' Examines the poten- 
tial and limits of new technologies inducting;' solar, fusion, 
and geothermal. Presents an argument for deve^fing a variety 
of options. Stresses societies' need to deve^p:,iway3 of using 
less energy. . • 

Energy; The Nuclear Alternative . 20 minutes, colo'r,, 1974, Exgtlor'es 
fission power, how it works and the controversy over safety' '^*nd 
radioactive wastes. Stresses need to develop ways of using I-ess 
energy. 
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Energy; 2000 . 25 minutes, color, 1977. The Screen N6ws Digest 
. exainines in depth the short term and long term search for 

alternate energy sources to meet America's needs in the year 
.('■2006 and beyond, . y ' 

Geysers and Hot Springs .,./, 10 minutes, color, 19^69. Uses animation 
and live action to show the source 'and characteristics of 
' hydro-thermal 'activity and shows some of the tise man has made 
of this energy source . .. ^ 

The Sun, Its Power and Promise : 24 micutes, color, 1976. Shows 
how humarks have paid tribute to the sun, examines the sun's 
role in the creation of familiar energy sources such as food, *• 
windr petroleum, cOal, and natural gas. Points ^out -the need 
for new and cleaner sources of energy. Evaluates the potential 
of such alternate sources, as nuclear and geothermal energy. 
Takes a close look at the source of solar energy, the sun 
itself, surveys the present and potential uses of solar energy. 
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ENERGY: SHORT COURSE 
Physi'cal Science: 9th Grade ^ 
by 

Harold E. Oberg 
Mullins High School 



This unit is designed as an introduction to energy 
awareness in an effo'rt to illustrate an answer to "Why do we have 
to study science?" 

Our present energy "crisis" is, in reality, a problem with 
several answers which affect the future of Man. Our youth need to 
develop an awareness that technol9gy (Science) and socio-economics 
must be integrated into any- effort to provide energy for today and 
tomorrow. 

Physical science is a course that defines energy and shows 
that simpler, but basic, aspects of Man's use of energy to do work 
in a more effective manner. Physical science does not, nor cannot 
provide us with all of answers to our energy problem; physical 

science may give us clues to more educated approach to our energy- 
needs problem. 



DAY 1 



1. Energy awareness through a discussion and definition 



of terms . 

A. What is "energy"? 

1. "ENERGY" is "the ability to do work". Energy lets 
us move objects (forces) . 

2. As we "use" energy, we change it from one from to 
another. We do not destroy the energy. 

3. Energy and matter ^re linked by E=mc , which means 
that a very small amount of matter is capable of 
producing a very large amount of energy (Asimov) 

B. What are the forms (kinds) of energy? 

1. POTENTIAL , ENERGY is the energy that is stored' in 
an object's position (e.g. a rock oa a ledge) or 
condition *(e.g. a coiled spring). 

2. KINETIC ENERGY is the energy of moving objects. 

3. CHEMICAL ENERGY is the energy found in the bonds 
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of substances (i.e. the electrons of atoms and 
molecules) . This energy may be either kinetic or 
potential, as in the burt^ing fuels, 
MECHANICAL ENERGY i,s the energy of an object *s . ♦ 
movement or position. Machines provide us with 
mechanical "energy. 

HEAT ENERGY is the energy of moving molecules. 
This is probably our most important energy form. 
LIGHT is the energy of t^ny "wave packets" called 
"photons". This is the form o'f energy that the 
Sun transmits to us. 

SOUND 'is the energy of vibrating objects. 
ELECTRICITY is the energy of moving electrons (or 
charges-) . ' find this a very useful energy for 
concentrating, storing, or sending over distances. 
ATOMIC (NUCLEAR) ENERGY is the^ energy found in the 
nucleus of an atom. This is the most concentrated 
form of energy that we know exists. 

C. What are the sources of our energy forms? ,\ 

1. . Nuclear changes within the Sun (fusion) and the 

Earth (fission) supply us with "primary energy" 
that is transformed into all of our useful forms. 

a. The Sun's light is produced directly from the 
fusion of small atomic nuclei. (Asimov) 

b. The splitting of naturally radioactive atoms, 
such as uranium, creates much of the heat 
found inside the Earth. (Asimov) 

2. Man produces "secondary energies" when he uses any 
form of energy. All other things are capable of 
producing "secondary' energies" for Man, too. 

a. Sunlight is converted into heat by any molecule 
of the Earth. Green plants convert sunlight 
in):o chemical energy through the process of 
photosynthesis. 

b. A chain of cycling processes whenever energy 
is "used" may allow some amounts to be stored . 
The water oycle , fossil fuel production, wood 
and food production in plants, and Man sele^ing 
or transforming energies; all play a role in 
"secondary energy" availability . (Wilson) 




DAY 2 



II. Man and energy. 

A. Film: -"The Great Search", Buena Vista Films 
(Walt Disney) 

B. Earliest Man relied on the natural occurrence of 
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energy; he had to live wherever he could find useful 
energy. Civilization developed as Man learned the 
control and use of energy. 

1. The use of fire allowed Man to live in more areas 
and , later , develop tools and weapons . 

2. The use of moving water and wind gave man mobility 
to increase his influence and- supplant "muscle" 
with windmills or water wheels. 

3. Steam engine technology gave man a more reliable 
energy source for machines ^ allowed him greater 
variety of' location, and , created a stronger need 
for fuels as energy- sources. 

4. The internal combustion engine provided a more 
portable use of energy, giving Man greater mobility 

^ aTTd^n increased need for highly-efficient fuels, 
such as petroleum fuels. 

5. The development of electricity, as an energy source 
with transmission capability has led to Man's 
ultimate demand for energy of a highly-refined 
nature . 

C. Mankind has chosen energy sources to meet his develop- 
ment of technological uses for energy. (Energy outlook) 

1. Muscle power required edible foods provided by 
photosynthesis. 

2. Fires demanded the greater concentrated energy of 
wood; later development of fire for refining and 
machinery caused a demand for charcoal and coal 
because such fuels concentrated energy to a higher 
degree . 

3. Petroleum and natural ^gas became major fuels when 
Man's energy use required portable or very high 
yields of energy. 

4. Electrical technology has given Man a highly useful 
form of energy that may use any fuel for conversion, 
plus the added availability of atomic energy as a 
fuel source. 

D. It is significant that Man has developed civilization 
along with higher technologies of energy use, which 
placed greater demand on highly-efficient fules. 



DAY 3 

III. What has Man done?/What can Man do? 

A. Man has changed his choice of energy sources with 
his use-demand development . This has created our 
current energy problem, and yet this may also offer 
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us an answer .to that very same problem. (Reische) 
1- Wood reserves are "renewable", however, sections 
of Europe experienced a "wood crisis" in the 
Middle Ages; our more desirable fossil fuels 
are "non-renewablfe" , thus, Modern Man is faced 
with a more critical supply problem. 
2. The limited reserves that our fossil fue^^ occur 

in, plus the fact that they will not be regenerated 
within our foreseen timespan, leaves Man no choice 
but? change, or fail^to survive/ (Halacy) 

fa,. There are several alternatives to the present energy 
crisis; technology will play a definite part in each 
possible answer. (Halacy) 

1. We can continue to usa our energy sources through 
our present methods; first deplete oil and natural ^ 
gas; then use up coal supplies; and rely on atomic, 
solar, wind, etc, technologies, each in turn. 

2. We can gradually change now to supplement petroleum- 
natural gas use with coal, atomic, solar, etc. 
sources atr our disposa, 

3. We can stbp all efforts to be concerned with the 
energy problem and allow a "natural course" of 
events to dictate our energy standards. 



DAY 4 

IV. ^>niat help does Man have in solving his energy problem? 

A. Man is a logical animal with the ability to reason; 
the energy decision is clouded by a reluctance to 
change, political and economic bottlenecks, and a fear 
that we-msiy irreparibly damage our environment; there 
is only one\;ertainty : there will be no miracle cures, 
Man has to criate a solution immediately. 

1- Fossil ^-fuels are finite, but they offer several 
limits of usefulness. (Reische) 

a. Petroleum has peaked in availability for current 
use-demand; various sources predict depletion 
within 20 to 40 years. (Freeman; Halacy) 

b* Natural gas, likewise, is expected to peak by 
1990 and be depleted by 2020. 

c. Coal reserves would allow approximately 400 

years of use at the current demands; this would 
be extra beneficial in giving us the time that 
we need to .develop "alternatives". 

B. Alternative energy sources have some potential now, but 

most require the developra^t of more complex technol- 
ogies and/or production s^tes . 




111 



1. Atomic (nuclear) technology will provide both 
heavy industrial energy levef^v and the home con~ 
sumption needs via electrical transformation. 

2. Solar energy may now provide heat to directly 
supplement home needs, the best hope of "photo.^ 
voltaic'Vsystems is still in the future. 

3. Water power conversion cannot be improved sig- 
nificantly in lake* and river systems; there is 
some probaQDility that tides may provide energy for 
several regions. 

4. Wind conversion has a limited application, also, 
but it will provide regional homes with potential 
energy sources. 

5. Geothermal reserves will be available only for 
very select few areas where large enough sources 
may be found; the most probable application may be 
with localized industries. 

6. Biological conversion processes will be valuable 
energy supplements to on-site demands, mainly at 
agricultural centers . 

C. What are the probl^s, then? 

1. Fossil fuels pollute the environment with waste 
heat, poisonous gases, and solid particles. 

a. Petroleum -produces all three hazards, besides 
ajdding the danger of oil spills. 

b. Natural gas reduces pollution levels, but 
storing and shipping is an "explosive" issue. 

c. Coal produces all three hazards, and the , • 
mining processes are dangerous and damaging 
to the ecosystem. 

2. Atomic energy produces much waste heat, plus adding 
the danger, of potential long-time radioactivity. 
(Asimov) 

. a. Fission produces dangerous long-r-lived materials 
which must be properly treated for disposal; 
the technology is known, but the construction 
of power plants takes about ten years, 
b. Fusion (nuclear joining) is yet in itSu infancy; 
it is predictable^ safe , but won't be available 
for upwards from 40 years. 

3. Solar energy is serviceable, but expensive, now; ■ 
the advent of "photovoltaic" technology will be a 
future boon? there are environmental "bugs" con- 
cerned with sunlight factors. 

4. Water and wind use is largely available to certain 
regions, and at only certain times; reliability is 
a problem, besides environmental uncertainties. 

5. Geothermal sources are even more regional than water 
and wind; gas pollution, expensive maintainance of 
equipment, and potenjiial geological problems face 
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use of the energies of -the inner , Earth. 
6. Biological conversion is-"1ttie most ecologic^ly 

sound energy source, but it is best used in systems 
at the sites of production. 

/ 



DAY 5 % 
V. What cECn be done to save us from the "evil energy 

crisis"? 

A. We can learn to cope with the reality of^. our energy 
needs; there v^ill be no miracle of technplogy riding 

, to our -rescue as the cavalry does in the ^^Id movies; 

education and understanding can give us answers (or 
time to work on immejiiate solutions) . 

B . Education will enable clear minds to devise energy 
technology only if we combine the efforts of socio- 
economic* logic with the principles of science. 

1. We must study all possibilities of coping with our 
, energy needs . 

2. We must choose a soland, longytenn system of answers 
to our energy prot?lem(s). 

3. We must be willing to cl>ange by sharing and supple- 
menting our energy use-demand situations (as pre- 

. viously outlined) . 

c. The single greatest potential solution may very will be 
CONSERVATION ENERGY:, this plan requires intelligence. 

1. Man needs to plot the time' spans of each energy 
source *as though each were a part of a gigantic 
puzzle. 

2. We must begin, ^ow, to fit the pieces into a 
solution that covers -both today and tomorrow. 

3. The blending of our energy use-demands and currently 
available sources is critical; the energy saved in 
one area will help other areas meet their energy 
needs . 

a. Heavy industrial demand may be eased by changing 
l)ome use times so that the two do not coincide. 

b. Wasted vheat energy from industrial processes 
could b^ channelled to homes for heating. 

c. More lirriated alternatives, such as: solar, 
wind, bioconversion , could be used to supplement 
(or take over) area energy needs. This would 
increase the availability of energy pools for 
less fortunate users. 

4. We must be willing to share responsibility and 
availability for any energy proposal to succeed; 
whatever we saye in the present will extend our life 
in the future. 
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VI>«. ^^at is the role of Physical Science? 

A. We teach the energy-use processes of machines and show 
how important efficiency is. 

B. We describe the forms of energy and show how each is 
interrelated with the others. 

C . We show some of the basic^ of technology as everyone 
may better apply an understanding of energy in the 
home . 



Books : 
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UNITED STATES ENERdV POLICY 



United States History: 11th Grade 
by 

Paul Arthur 0' Grady 
C.jA. Johnson High School 

■ / 

Course Description 

— 

^ One of the President's main roles is chief policy maker 
of the country. In this role, he proposes to the Congress laws 
which, in his judgement, will be good for the nation. He has to 
take a position on questions of public concern that are con- 
fusing or dividing the people . He must have both the judgement 
to recognize what can be done and the political skill to achieve 
it. He must try to persuade the Congress and the people to 
support his views and to have his program enacted. 

i 

For several years, most people have gradually become 
aware of a growing ^energy problem. (A few still refuse to 
acknowledge there is one.)' Residents of both large and small 
cities have experienced blackouts similar to the most recent (in 
July of 1977) in New York City, as we],l as electrical brownouts 
that cause lights to go dim and the television picture to become 
smaller. The Arab oil embargo came in' the winter of 1973 along 
with long lines at the gasoline pump. Since that time, oil im- 
ports have risen steadily, thus making the United States more 
and more dependent on foreign oil to keep the industrial and 
transportation systems humming. The energy crisis has been felt 
most noticeably in the opocketbook as the price of energy in almost 
every form has risen sharply. 

Lately, the widespread realization of shortages and 
diminishing supplies of common energy sources has sparked intense 
int^est in the development of alternative sources of energy. 
Among the alternatives being studied, coal appears to be one of 
the most promising for the near future. The viabili:ty of this 
alternative is enhanced by the large quantities of coal that are 
available and by its accessibility. Accompanying the positive 
aspects of coal usage, however, are several significant environ- 
mental problems which arise in the jnining and utilization of this 
natural resource. Therefore, if coal is to be used widely in the 
best interest of mankind, decisions concerning its use will have 
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to be made thoughtfully with regard to many social, environmental, 
and econq^mic factors. ' 

This unit offers a specific example of what a President 
can do in making policy, and what was done. Since a case study is 
a vital part of a social studies course, this unit includes the-' 
basic elements of a decision-making case: the facts or evide^nce, 
the positions pro and con, the controversy, the political action, 
and the follow-up. Also, the unit will illustrate how circum- 
stances, present and proposed legislation, political action, and 
the Constitution itself all become linked in the development of a 
national policy . 

Days 1 to 3: THE CRISIS IN ENERGY, ANP THE. DEMAND FOR CONSERVATION 
IN ENERGY 

Teacher Purpose 

This lesson 'leads the students out on explorations of 
their own in order to learn that there are no quick and easy 
solutions to our energy problems and to realize that any national 
^energy policy will be forged from compromises and trade-offs. 

Student Objectives 

1 - to learn the background of energy. 

2 - to realize the necessity of conservation for the sake 

of survival . 

3 - to accept conservation of energy as ^ the challenge of 

the future . 

Class Activities 
Day 1 

1 - Divide the class into four groups. Each group, having 
. voted for one of its members as the leader, will select a topic- 
activity planned to define energy and to understand the production, 
use, and -dsuse of energy. As each gr^oup initiates itsi choice, 
emphasize ' that the topic-activity must relate the concepts of our 
energy plight to changes in American lifestyles. (A listing of 
activities is found in Today's Education , January-February , 1975.) 

2 - During the latter part of class, 'each group-leader 
will report to the entire class on the topic-activity of his group 
and the results. * 

Day 2 

1- Show the movie, "Living With Energy." 

117' 



117 



2 - After the half-hour-long movie, have a discussion. To 
stimulate it, ask questions 4:hat require more than one answer. 
Here are three sample questions: Who or what caused the present 
energy crisis? What are the consequences of the energy crisis? 
What can be done about the energy crisis? ' 

J 

and the Energy cAsis." 

2 - After the more-than-half-hour-long movie, introduce 
a hypothetical case; Each student's family has just learned 
their ^winter heat allocation will be reduced by 25%. Discuss 
(and decida^ if necessary) ways to deal with the problem in this 
case* 

Lesson Bibliography 

^ Joyce G. Sartwell and Richard P. Abell, "A Teacher's Guide 
to the Energy Crisis, " Today ' s Education , (January-February, 1975), 
90-95. One example of the activities listed in this magazine 
article is as follows: "First, place a cardboard box over a lit 
electric light bulb. Turn off the bulb 4fter five minutes. Then 
measure the temperature inside the box one half-hour later. 
Second, attach insulating matei^ials on all sides of the same box, 
place over the lighted bulb again, and then measure the box's 
temperature in half an hour." 

"Living With Energy, "Amoco Oil Company, 26 minutes. This 
full-color documentary is about our energy-short environment. It 
shows the confluence cf factors arid events that (^reated the energy 
crisis and how each sector of our society must learn to cope with 
^t. This rent-free tilm is available at Modern Talking Picture 
Service, Film Scheduling Center, 2323 New Hyde Park Road, New 
Hyde Park, New York 11040. 

"Pennzoil and the Energy Crisis," ^37 minutes. This full- 
color film is a candid disc^usion of the energy shortage in 
America. It discuss the causes, effects, policies, controversies, 
misconceptions, truths, and myths involved. This rent-free film 
is available at Modern Talking Picture Service, 4705-F Bakers 
Ferry Road, Atlanta, Georgia 30336. 

Homework Suggestion 

Bring in news-clippings relating to the energy crisis. 



Day 3 

1 - Show the movie, "Pennzoil 



Days 4 t6i, 8 : THE PRO^^MS AND PROMISES OF COAL ^ 

Teacher ^rpose 

Dhis lesson teaches the locations of major coal deposits 
tJnroiJ^hout the v/orld and within the United States. It dwells on 
hethods of mining coal, both underground and surface. 

^Also , this lesson teaches the various means of transporting 
coal from the mine to the consumer. After familiarizing the 
students with the major uses of coal today, it dwells on the en- 
vironmlntal effects of mining and burning coal. 

Finally, this lesson enables the students to work on the 
problems, and to reflect on the promises, of our most abundant 
energy source. 



Student Objectives \ 



1 - to recognize the importance ^of goal in today's world. 

2 - to identify the basic types of coal. " 

3 - to describe the basic methods of mining coal . 

4 - to analyze, through supportive evidence, the "advantages 

and disadvantages of increasing coal production . 

5 - to make a policy recommendation either to increase or 

or not to increase coal production. 



Class Activities 



Day 



1 - Using materials begotten from the National Coal 
Association (1130 Seventeenth St., N.W., Washington, D.C. 20036), 
use your overhead projector to show the class a map of coal 
reserve^ throughout the world, and a map of coal reserves within 
the United States. 

2 - Using the same materials plus independent research of 
your own, give a lecture elaborating on three factors: the 
different yays geologists can discover where coal is located, the 
basic methods of mining underground and surface coal, and the 
different methods whereby coal is transported f]?om the mine to the^ 
consumer. 

- Day 5 

^ 1 - Suggest to the class that, due the assignment in 

#2 coming up, notes be written (quickly) while the movie, "An 

American Asset," is shown. 
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2 - After the ^half-hour-long movie has been seen, tell 
the students to write a summary of what they learned in the movie. 




Take the class to the library where each student will write 
a report in answer to any one of the following questions previously 
written on the chiilkboard: ' 



1) How and when is coal believed to have been formed in 
the earth? ' ■ . 

2) ^' Why was coal not widely used until long after its 

discovery? 

3) What are som^of the chief products of coal, and some 
of the problem^of the coal industry? 

4) What progress has coal mining made in the United' States 
since 1800? 

5) What has been the role of unions in the history of the 
coal iiadustry? 

6) What are the means whereby coal is used as a principal 
source of heat for industries and residences? 

7) What happened since early 1975 that caused a dramatic 
turnabout in the coal industry? 

8) What are the objections to stripmining coal as a 
principal fuel for electrical generation? 



Day 



1 1 - Now that we are at t;h^ midway part of the unit, show 
the^Tiovie, "Up the Power Curve," for the sake of a review of what 
has been learned so f ar . 

2 - Using the chart format, have each student write two 
columns: one is on the social benefits of increased coal Mse., and 
the other on the social harms of increased coal use. Tbe*ii each 
student will switch with each other their , char ts , apd discuss the 
comparisons and contrasts of what they listed. 

Day Jq ? 
» 

Each student will present to class a recommendation, 
having been written in one paragr'aph during the first few minutes 
of class, for or against the use of coal. 

Lesson Bibliography . . . 

Norman Metzger, Energy: 'The Continuing Crisis , Nefw York: 
Thomas 'Y. CroweM Company, 1977. This energy book, a jaundiced 
vView on energy supply and the control of its demand, energetically 
considers how we qot^ into trouble in the first place, what is to 
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be "done, and whether maj^erial scarcities will Vepeat the un- 
pleasant history of energy scarcities. 

"An AiTie;>*tan Asset/' National Coal Association, 28^' 
minutes, Thisr full-color film depicts the many and vital rol^s of 
coal in our,(^onomy. It shows the modern methods and machinery 
used in mining and transporting coal. Also shown is the coal 
industry's commitment to a good environment and the scientific 
research taking place with respect to coal. This rent-free film 
is aval, i al> ! ..e at Modern Talking Picture Service, 1889 1-85 South/ 
Charlott(.s North Carolina 28202. 

"Up the Power Curve," 10 minutes. This full-color film 
depicts energy as a subject of universal concern. Ideas for the 
conservation of energy are freely exchangedv This rent-free film 
is available at the afore-mentioned address. 

Hoyt Clarke Hottel and J.B. Howard, New Ener q y Techno logy : 
Some Facts and Assessments , Cambridge, Massachusetts: MIT Press, 
1971. This technical book is a useful guide to energy technology, 
and incJhides a particularly incisive discussion of coal conversion 

Days 9 and .10: FROM COAL TO OIU^ 

Teacher Purpose 

This lesson focuses on the resources for the shift from 
coal CO oil as the primary enerqy source, and on the effects that 
this change had on the cultural patterns of the United States. 

Also, this lesson touches on the role of oil and oil- 
based products in our nation today, and poses the question of what 
will happen if oil prices continue to rise. 

(student Objectives 

. — 

1 - to learn the reasons tor the development of oil as>*.the 
primary source i f energy in the Un Lted States v 

2 - to explain the effects of oil-based industries on the 
present American culture. 

3 - to realize the relationship between transportation and 
t h e e c o n om i c: , so c i a 1 , . i nd family [:> a 1 1 e r as i. u th e Unit ed Stat e s . 

Class Ac tiv i_t ies 

Pay 9 

I - Mach student" will t:ake tut'ns in writiru.) tht? name t^f an 



oil-based product on the chalkboard. Each student will do so 
again. By then, there should be at least fifty products listed 
on the chalkboard. At his desk, each student will write in two 
columns, one headed "luxurious'' and the other headed "necessary," 
each listed product under the appropriate heading. 

2 - l^en #1 has finished , tell the class that , because 
the amount of oil available in the United States has been cut in y 
half, each student must eliminate half of the items on his written 
list. WTien all eliminations have been completed, the whole class 
may engage in an expectedly controversial discussion on what 
items are supposed to be necessary, what are supposed to be 
luxurious, which items should have been eliminated, which should 
not have been eliminated, etc. ' . 

Day 10 , . . 

• 

Divide the class into six groups, each of which will do 
a specific assignment in the library as follows: 



Group 1 - Write a short essay on how oil was developed. 
Group 2 - Write a short essay on how oil affected the 

populations of cities. 
Group 3 - Write a short essay on why oil was often 

referred to as "black gold," 
Group 4 - Draw a lai^ge '^graph on United States f>roduction 

and consumption of petroleum from around 

1860 to 1975. 

Group 5 ~ Draw a large graph on United States? oil imports 

from 1960 to 1977 . 
Group 6 - Draw a large graph on Arabian and Persian Gulf 

oil prices from around 1959 to 1977. 

Lesson. Bibliography 

M.A. Adelman, The World Petroleum Market, Baltimore and 
Loj:idon: Johns Hopkins University > Press , 1972. This demanding 
book delves unashamedly into €{ie complexities of the oil market. 
It is a text for those who believe that oil scarcities are 
basically due to political and economic phenomena, rather than 
being shaped by physical scarcities. ^ 

Fred C, Allvine and James M. Patterson, Highway Robbery : 
An Analysis of the Gasoline Crisis , Bloomington and London: 
Indiana University Press, ,1974. This documented book argues that 
the elements that made OPEC'S move so successful were largely 
created by the desperate efforts of the "majors" to throttle 
competition at the gasoline pumps. 

t 

Robert I::nqler, The Politics of Oil : A Stud y of Private 
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Power and Democratic Directions ^ ^New York: Macmillan, 1961, 
This valueQDle book ar'ticulat;;es the history of . the not-always-happy 
relation of the oil and natural gas companies to , the public's 
welfare. 

Homework Suggestion 

Make some cards and play a game. 

Divide, the class into groups, of three players each. Before 
they make the cards, the following are the instructions for playing 
the game : 

1) To win the gajne, you must have five cards in a row in 
your hand. 

2) ThoBe cards marked '*0" cannot be used as one of the 
five cards. 

3) The f ive-in-a-row cards you must have are either 1 
through 5, 2 through 6, 3 through 7, 4 through 8, or ^ 
5 through 9. ^ 

4) Shuffle the cards. 

5) ^ The dealer gives five cards 'to each player, and places 

the rest of the cards face down on the table. 

6) The dealer plays first by picking one card from the 
deck on the table; he chooses one of the six cards in 
his hand to put in a discard pile face up on the table, 

7) The player to the left of the dealer picks up the top 
card from either the discard pile or the deck; after 
picking up a card, the player then decides which card 
to put in the discard pile'. 

8) Take turns until one player has five cards in a row. 

9) The teacher awards a prize to the winner I 



make : 



At home, the first of the three players in each group will 

1) Six cards with the number "1" written in the top right 
corner, and "I turn off lights.*' on the body of each 
card ; 

2) Six cards with the number "2" written in the top right 
coz'ner , and "I save hot water." on the body of each 
card; 

3) Six cards with the number "3" written in the top right 
corner, and "I walk to school." on the body of each 
card; 

4) One card with the number "O" written in the top right 
corner, and "I leave the lights on." on the body of 
the card; 

5) One card with the' number "O" written in the top right 
corner, and "I drive fist." on the body of the card; 
and 
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make : 



6) One card with the number ''0" written in th^ top right 
corner, and "I waste hot water." on the tfody of the 
card. 

At home, the second of the three players in each group will 

1) six cards with the number "4" written in the top right 
corner, and "I never waste gas." on the body of each 
card; 

2) six cards with the number "5" written in the top right 
corner, and "I dress warm in winter." on the body of 
each card; 

3) six cards with the number "6" written in the top right 
corner, and "I don't leave the TV on." on the body of 
each card; 

4) one card with the number "0" written in the top right 
earner, and "I make my Mom drive me everywhere." on 
the body of the card; 

5) one card with the number "0" written in the top right 
corner, and "I waste energy." on the body of the card; 
and ■ ^ 

6) one card with the number "0" written in the top right 
corner, and "I don't care." on the body of the card. 



make : 



At 


home , the 


third of the three players 


in each group 


1) 


..."7" . 


. "I close doors tight." 




2) 


..."8" . 


. "I dress cool in summer." 


• • • t 


3) 


..."9" . 


. "I save energy." ...; 




4) 


..."0" . 


. "I leave the doors open." 


• • • f 


5) 


..."0" . 


. "I turn up the heat." ... 


; and 


6) 


..."0" . 


. "I leave the TV on." .... 





Play the game in class in addition to, or as a substitute 
ofr one of the class activities listed as #3 on the pages denoted 
as, "Day 13" and "Day 14." 

Day 11: A NIGHTMARE: LIFE WITHOUT FUEL 
Teacher Purpose 

This lesson presents students with a view of the future 
when there are not enough energy resources left to provide 
Americans with the kind of life they have become accustomed to. 
It discusses the implications of decreasing domestic supplies of 
oil and increasing dependence on imported oil; and it raises points 
to be used as a springboard for a discussion of the reasons why an 
energy policy can affect the way of life of all Americans. 
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Student Objectives 

1 - to compare and contrast present and future energy 

sources. 

2 - to explain how decreasing energy supplies affect all 
social and economic levels of American life in the/ nightmare 
future . ' 

3 — to explain how an energy policy can affect all 
Americans. 

Class Activities- ' ' , 

1 - Read "The Nightmare of Life Without Fuel," by Iss^c 
Asimov. (It can be reprinted by permission from Time (April 25, 
1911, p. 33) ) . ^ 

2 - List ,four advantages that Asimov said energy-poor life 
has to offer. 

3" - Discuss why life would be worse for the suburban 
dweller in 1997 than for those living in the city. 

Lesson Bibliography 

Time (See above parenthetical statement) - 

Barry Commoner, "The Link Between Energy Policy and 
Unemployment," Nation' s Cities , February, 1977, 13-15. This 
article, in a magazine published by the National League of Cities, 
explains why, "So long as we rely oA nonrenewable sources of energy 
we will run out of our ability to afford it long before we run out 
of the energy itself. " 

Day 12: WAYS FOR THE UNITED STATES TO REDUCE ITS DEPENDENCE ON 
FOREIGN OIL SOURCES 

Teaching Purpose 

This lesson is a natural follow-up> to the previous lesson's 
story by Isaac Asimov, since students might be expected to ask "How 
bad is the energy crisis?" and "Could things really get this bad?" 
This lesson teaches a whole set of political implications which will 
arise from dependence on imported foreign oil- It emphasizes coal 
as an alternative to our heavy dependence on one main fuel, plus 
the resulting host of envirqnmental problems that would demand 
solving (i.e., the good thing about coal is that there's lots of 
it; the bad thing is we might have to use it) . 

Student Objectives 

1 — to describe the present United States supply and demand 
for energy by acquiring information from graphs . 
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2 ~ to infer from prepared material the nature of the United 
states energy crisis. 

3 - to make tentative hypotheses about the part coal should 
play in the formation of a national energy policy. 

Class Activities 

1 - Have a student lead the class in a recall session 
during which the main points about lifestyle changes that would 
occur in an energy-poor age are discussed by drawing from the list 
of changes mentioned in the previous lesson's story. 

2 - Have each student answer a ditto sheet of typed 
questions on two graphs: one on United States oil imports from 
1960 to 1978, and the other on Persian Gulf oil prices form 1960 to 
1978. 

3 - Have each student write an essay by summarizing the 
energy crisis while including statistics from the afore-mentioned 
graphs and two tables: one on United States lifetimes of ultimately 
recoversable resources, and the other on World lifetimes of same. 

Lesson References 

National Science Teachers Association, "United States 
Energy Policy: Which Direction?" Oak Ridge, Tennessee: United 
States Department of Energy, 1978. This package has graphs and 
tables relating to the topic of this unit, and specifically 
includes the ones mentioned in this lesson. 

Donald E. Carr, "The Lost Art of Conservation," Atlantic 
Monthly , December, 1975, 59-70. This article explains how much 
energy we waste due to errors of design, duplications of function, 
faulty insulation, bureaucratic muddling, and even mistaken 
assumptions about energy needs; and it challenges us to save energy 
by recognizing and correcting these errors. 

Eugene P. Wigner (1963 Nobel Prize for Physics Laureate) , 
"Weighing Our Energy Options," Prism , January, 1976, 51-54. This 
article, written in a magazine published by the American Medical 
Association, explains why, if we want to keep all our machines 
running, we cannot afford to rely on any single source of power. 

James P. Johnston, "The Fuel Crisis, Largely Forgotten, of 
World War I," Smithsonian , December , 1976 , 64-70. This article 
describes how normal business ceased in the industrial East and how 
Americans lost millions in earnings, as a heatless, lightless 
public suffered during the First World War. 

Homework Suggestion 



Make a crossword puzzle. 



The following are examples of 
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sentences from the key with underlined "words to be put in the 
puzzle: "The first successful qil well was drilled in the United 
States in 1859." '^The thick liquid that is pumped from under- 
ground pools is called crude oil." "Nuclear energy is energy 
released when an atom is split apart." 

Day 13: THE SOURCES AND USAGES OF THE PRESIDENT'S POWERS 
Teacher Purpose 

This lesson introduces the students to the duties and re- 
sponsibilities of the President of the United States of America. 
While it is obvious that he is Chief of State, the idea that he, 
has many other roles may not be. This lesson shows that the ,j 
^President's power is derived from both Constitutional and tradi- 
tional sources with ftis persuasive powers coming into play as a 
means for political action. 

Student Objectives ^ 

1 - to distinguish between the Constitutional and traditional 
roles of the President. 

2 - to explain how the President's powers are based upon 
his ability to use persuasion, 

3 - to identify the forces which limit the President's 
powers of persuasion. / 

Class Activities , ^ 



1 - List some of the responsibilities of the President of 
the United States of America. Have a student record the ideas and 
then read back the list while the rest of the class attempts to 
classify them under such appropriate headings as: Chief of State, 
Diplomatic Duties, Commander-in-Chief, Chief Executive, Chief Law- 
maker or Legislator, Head- of His Political Party. Complete a chart 
on these various roles. 

2 - List the Presidential roles in two columns: one for 
those roles which stem from the Constitution, and one for those 
roles which are grounded in custom and tradition. 

3 - List the Constitutional checks and balajices for each of 
the Presidential roles.. 

Lesson Reference 

Any appropriate textbook of your choice - 
Day 14: A NATIONAL ENERGY PLAN FOR THE FUTURE 
Teacher Purpose 

This lesson is dependent upon the assumption that the 
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previous four lessons have increa^^d the awareness of the students 
aUbout the scope of the energy crisis and also the bleakness of a 
'world without energy. This lesson teaches how forecasting and 
planning interact and how the development of an energy plan becomes 
necessary if forecasted events are to be averted. This lesson 
focuses on the interaction of freedomr science, and government, 
each of which must be considered in the formation of an energy plcm 
that will support our domestic way of life.- 

Student Objectives ^ 

1 - to differentiate between the terms of forecasting and 
planning, and among the terms of near- term, mid-term, and long-term 
futures. , 

2 - to develop a forecast of events and a plan for reaching 
the forecasted future. 

3 - to explain how the present energy plan stimulated by 
the President has developed provisions for near-term, and long-term 
contingencies, and how these term' plans interact* 

Class Activities 



1 - Differentiate between forecasting and planning ahead, 
and among near-term, mid-term, and long-term futures. 
• 2 - List near-term strategies with an emphasis oa conser- 

vation of energy in both industry and transportation. 

3 - Discuss mid^ and long-term strategies with an emphasis 
on development of synthetic fuels. 

Lesson Reference 



Any appropriate textbook of your choice . 
Day 15: COMPOSING AN ENERGY POLICY 
Teacher Purpose 

^ This lesson traces the evolution of President Jimmy Carter's 

energy policy during the initial part of his Presidency* It teaches- 
how the system of Presidential advisors operates, and how a specific 
decision goes through a series of steps toward its conclusion. 

Also, this lesson analyzes the power of Presidential ad- 
visors, and identifies the areas of conflict within a bureaucracy. 
It shows how a policy, once decided upon, is presented to the public 
and to Congress. • 

Student Objectives 

■ ■ 

1 - to identify the steps in Presidential decision»-making . 
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2 " to analyze the importance of Presidential advisors in 
the process of decision-making. 

.3 - to understand the areas of conflict which can arise 
during a decision-making process. ' 

Class Activities 

1 this bein^ the final day ^ of the unit, show "When the 
Circuit Breaks," a wrap-up movie reviewing the ifesues involved in 
'this course. / 

2 - Use the lect^e-discussion method to encible the class 
to ' know : I ^ 

A- the specific step6 in the process of Presidential 

decision-making, 
B- the groups in the school or the local city government 

that are. charged with making decisions , 
C- the major factors that influence the passage and/or 

modifications of legislation in Congress, 
D- the methods used to get public support for the energyJ^ 

plan composed by the ^taf f of President Carter, and 
E- the latest developments regarding the President's 

energy policy. 

Lesson (and Course) Bibliography 

"When the Circuit Breaks , " United States Energy Research 
and Development Administration, 2lh. minutes. This full-color film 
has some important things to say about the energy crisis and oui^ 
continuing energy problems. It,diucusses our increasing e^nergy - 
demand, our . diminishing domestic supply, and the many opportunities 
for conserving energy while we search for new Energy sources. This 
rent--free film is availeible at Energy Research and Developm,ent 
Administration , Film Library, P.O. Box 62, Oak Ridge, Tennessee 
37830. 

John C. Fisher, Energy Crisis in Perspective , New YqVk:., 
Wiley-Interscience , 1974- This basic book emphasizes the ei^jcttical 
portion of the energy situation and giv^es the history of elect^tiCal 
energy, the economies possible with different technologies, aq'di' 
the consequences for energy use of social changes in our population ^ 

Allen L. Hammond, William D. Metz, and Thomas H. Maugh, 
Energy and the Future , Washington, D.'c. : American Association for 
the Advancement of Science, 1974. This technological book is a 
fundamental and readable guide to the complexities, promises, and 
drawbacks of energy technologies as diverse as magnetohydrodynamics 
and the liguid metal fast breeder reactor. 

Richard B. Mancke, The Failure of United States Energy Policy , 

\ 
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N6w York and London: Columbia University Press, 1974. This 
useful book details the often 6nfortunate, even counterintuitive, 
effects of state and federal policies on the availability of energy 

Richard Schoen, Alan S. Hirshberg, and Jerome M. Weingart, 
New Energy Technologies for Buildings , Cambridge, Massachusetts: 
Ballinger Publishing Company, 1975, This analytical book Retails 
how and why technological success may have little relation to 
commercial triumphs . 
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U.S. ENERGY INDEPENDENCE: IS IT POSSIBLE IN 1978? 



Debate: Grades 9-12 
by 

Gladys B. Robertson 
Mauldin High School 



CONTENT RATIONALE ' 

The National High School Forensic League (NFL) has chosen 
the general field of "Energy" to be the 1978-79 High School Debate 
Topic. Until the middle of the season, sometime' in December or 
January, high school debaters will be debating the specific re- 
solution, "RESOLVED: THAT THE FEDERAL GOVERNMENT SHOULD 'ESTABLISH 
A CpMPREHENSIVE PROGRAM TO SIGNIFICANTLY INCREASE THE ENERGY 
INDEPENDENCE OF THE UNITED STATES." 

v. .,. . The rationale,^ theni for ^.toi^^ course of ;^stii'dy,^-is to^ give 
backgr(Surid 'ih^orination to the^ Mauldin High School Del^a^e, Team that 
will serve to, enhance the awareness bf Team members about energy, 
to involve them in the topic analysis, to direct them to indiyidual 
study, and to initiate their finding significant solutions to,l the 
energy crisis in the form of debated^le case material , Namely > 
Affirmative and Negative Briefs. ' 

In order to specify a time frame for the specif ic^unit of 
study contained herein, it is necesscury to indicate 'the year's 
overview of work. Broadly, this is what will be covered /by the 
Debate Team in their class for BEGINNING AND ADVANCED DE^TE which 
meets daily for fifty-five (55) minutes: 

August 23-25: Orientation, Introductions, Review, Planning 

August 28 

September 1: Unifl: ENERGY; TERMINOLOGY, DEFINITIONS 

September 4-8: Unit II: ENERGY: A HISTORIC OVERVIEW IN U.S . 

September 11-15: Unit III: ENERGY: IS THERE A CRISIS? . 

September 18-22: Unit IV: ENERGY: ITS RELATIONSHIP TO THE 

WORLD ECONOMY 
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September 25-29: AN ENERGY INSTITUTE AT MAULDIN 

I ^ 

Monday: 

Tuesday: 

Wednesday: 

Thursday: 

Friday: 

Unit V: ENERGY: POSSIBLE SOLUTIONS 
TO THE PROBLEM 

Unit VI: THE AFFIRMATIVE CASE: RATIONALE 

Unit VII: THE NEGATIVE RATIONALE: PIS- 
ADVANTAGES AND PLAN ATTACKS 



October 2-6: 

October 9-13: 
October 11-20: 



October 23-27: 



Unit VIII; THE DEBATE PROCESS 



October 31- 
November 3 ; 

November : 
December : 
January : 
February : 



DEBATE: TECHNIQUE, STRATEGY, ANALYSES 



DEBATE: ' TECHNIQUE, STRATEGY, ANALYSIS , 
ENERGY INDEPENDENCY UPDATES" 



March : 
April : 
May: 



RECRUITING FOR 1979 - 80 

ENERGY DISCISSIONS, CHANGE IN RATIONALE 



The subdivisions of each of these broad areas will include 
day-by-day lectures, discussions, and student-involvement, allong 
with assignments through specific bibliographical notations for 
further student research. These areas will also be developed 
through guest lecturers and outside speakers, especially during 
the wee^ of the "Energy Institute" which includes films, guest 
speaker's, and group discussions. Students will also be given 
assignments for gathering team materials; they will write letters, 
get themselves *on mailing lists, and each one will be assigned to 
cover monthly periodical updates; for example, one will be 
assigned to keep up with Nation Magazine ; another with U.S<^News 
and Worrd Report , another with the Wall Street Journal , etc. 

A great deal of the unit content, especially the guest 
lecturer,s along with noteworthy sources of available materials, is 
largely the result of the 1978 Short Course on Energy ^t Clemson 
University, sponsored by the U.S. Department of Energy. 

A skeletal overview will be given for each Unit and Unit V 
has been developed herein in detail. The broad overview includes: 
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UNIT I: ENERGYt TERMINOLOGY, DEFINITIONS 



I. Wha-t is Energy? 

tl. What types of Energy exist? 

III. What definitions must be defined? ' 

IV. What terminology .is used to measure Energy? 

UNIT II: ENERGY; A HISTORIC OVERVIEW IN U.S . 

I. Wood for Energy was used. 

II. The steaun Engine was developed. 

III. Coal was employed in the generation 6f steam. 

IV. Petroleum was discovered and utilised. 

V. Current sources vary with petroleum predominant." 

UNIT III: ENERGY:. IS THERE A CRISIS? 

I. The cos t and s upply duration of the fossil f liel , oil 

II. The. cost and reserve duration of the fossil fuel, 
coal. «ay 

III. The significance of hydro-electric fuel. 

IV. Solar Energy's possibilities. 

V. The cost and duration of UratJium to produce nuclear 
power through nuclear fission . ^ 

VI. The drawing-board stage of*iuclear fusion: y 

VII. Wi^d, tidal, geothermal, residual waste recycling- 
and other technical possibilities.* 

UNIT IV: ENERGY; ITS RELATIOtJSHIP TO THE WgRLP ECONOMY 

I.^ What was the impact of the Oil Embargo of 1973? 
it. How does the OPEC cartel/monopoly affect the U.S.? 

III. What is the significance of the exponential con- 
sumption of the basic fossil fuels? 

IV. What economic burden does the recognition of finite 
fuei^ place upon the U.S.? 

V. What is the effect of the "Energy Crisis'' on the 
GNP? 

VI. What is the .significance of the U.S. current trade- 
deficit? 

VII. What is the result when a country imports more than 
it exports? 

VIII. What is the result of the Soviet Union's being the 
leader in oil production on the Free World? 

I IX. What is the significance of the dollar devaluation 
abroad? —^^^ 
X. What is the role of the large multinational, inter- 
national oil companies? 
V 
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Alt ENERGY INSTITUTE AT MAULDIN HIGH SCHOOL 

Monday J Physics Lecture: Laws of Thermodynamics 
Tuesday: Economics Lecture: Laws of Supply and Demand r 

the Trade Deficit, Balance 
of Payments, the, GNP 
Wednesday: Films (Short Period) 

Thursday: Ed Richardson, The S.C. Wat^r Resources " 

^ Commission 
Friday: All Day Workshops, Duke Power,' Pro Nuclear 

^ Power 

COMPLETE UNIT V, ENERGY: POSSIBLE SOLUTIONS TO THE PROBi;;EM, IS 
ATTACHED AS A TEACHING UNIT. 



UNIT V: ENERGY: POSSIBLE SOLUTIONS TO THE" PROBLEM 

THE CURFOENT PROBLEM IS THAT FOSSIL FUELS UPON WHICH THE 
UNITED STATeIs IS DEPENDENT FOR ITS ENERGY GENERATION ARE 
COSTLY AND RAPIDLY DEPLETING AND ARE NONI^ECOVERABLE . 

A. 'Petroleum is a depleting/nonrecovereible fossil fuel that 
will be used up in forty to f if ty ^years-^^ ■ ' 

1. U.S. Production of oil in 1978 = 10.6 million 
barrels/day. . 

2. U.S.. Consumption - of oil in 1978 = 18.67 million 
barrels/day. 

3. U.S. Importation of oil in 1978 = 7.8 million 
barrels/day. 

B. Petroleum Importation results in some economic problems 
for the U.S. .a 

1. ,Oil Imports in 1977 = $45 billion 

a. Exponential growth has passed the doubling period. 

b. Extrapolated figures are* that cumulative payments 
"for oil between 1974 and 1980 may reach $250 to 

$300 billion for the U.S. 

2. Balance of Trade affects the econoi\y adversely. 

1977 U.S. imports exceeded exports by $26.6 
million. | 
b. 1977 Balance of Payments deficit vas $31.4 billion 

C. Petroleum lies untapped in some areas of the United States 
but because of government regulations, it has not been 
produced. 

1. There is the possibility of -enhanced recovery from 
existing wells by ^dislodging oil trapped in geologic 
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formations . 

2. There is the possibility of developing offshore oil 
reservoirs . 

3. There is the possibility of exploiting oil from shale 
rock or tar sands. 

D. Petroleum not only serves to generate electricity, but it 
is also a 'major source of production of. fuel for transport 
vehicles cind many synthetic products. . 



1. 


telephones 


9. 


volley balls 


2. • 


enamel 


10, 


Dune buggy bodies 


3. 


football jerseys 


11- 


tiibs 


4. 


shoes 


12, 


deodorant ^ v 


5. 


cosmetics (mascara) 


13, 


antibiotics 


6. 


aspirin 


14. 


crabgrass killer 


7. 


oxygen masks 


15, 


football pads 


8. 


pencils 







II. PART OF THE SOLUTION THE PROBLEM IS, THEREFORE, TO CEASE 
DEPENDENCE UPON PETROLEUM. 

A. This means developing other resources. 

B. This means using what is available in the U.S.. 

PRESENTATION METHOD: Lecture and class discussion. 

ASSIGNMENT: Read, "The United States Oil Industry" 

Current History . May/ June, 1978. 
pp. 194 - 197+. 

Read, "The Economic Impact of American Oil 
Dependency," Current History . July/ . 
August, 1978. pp. 1 - 4-}-. 

Write: Ed Richardson, Chief 

Environmental Affairs Division 
Water Resoujrces Commission 
3830 Forest Drive 
^ , P.O. Box 4515 

Columbia, S.C. 29240 

;/> . '' ' 

\ 

S.C. Petroleum Institute 

716 Palmetto State Life Bldg. 

Columbia, S.C. 29201 

HANDOUT: List of uses of petroleum 
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BIBLIOGRAPHY : ^ 

E.J. Cahill and D.E. Bayu, "North Slope ,o|.l\nd U,S. Energy Supply, 
Journal' of Energy and Development . SpMng, 1977. pp. 257-66, 
A discussion -of the pipeline operations-elating to ' the Alaskan 
oil find. * 

L. Greenwood, AssQciated Press Dispatch, "Mexican Oil Weali^h Rivals 
Saudi Arabia/^ The Greenville News Piedmont . June 11/ 1978. 
»Wire news release of national interest about the possible oil 
find irt Mexico. 

jRobert A. Leone, "The Real Costs of Regulation," Harvard Business 
Review . November-December, 1977. 55:57 - 58. Discussion of 
the current controls over oil companies.. 

Jesse Markham, Anthony P.. Hourisham, and Francis L. Sterling, 

Horizontal Divestiture and the Petroleum Industry . (Cambridge , 
Mass.: Ballinger, 1977.) pp. 1-5. An introduction to 
divestiture and the oil industry/ 

Robert W. Rycroft,. "U.S. Energy Demand and Supply," Current History 
March, 1978. 74: 100 - l"Ol+. Reviews the role of oil and the 
oil industry in the making- of a National Energy Plan. 

■ , ^ "The U.S. Oil Industry," Current History , 

May/June, 1978. 74: 193-197+ . Gives a concise overview of the 
oil industry in the U.S. ' 

Leonard Silk, "Planning and Dependence on Impoer^d Oil," The ^ New 
York Times . April 7, 1977. p. D5 . Gives statistics about- - . 
U.S. oil consumption. 

John Tirman, "The Real Cost of Production," . Nation Magazine . 

May 6, 1978. 226:527-^. Shows hbw the major companies would 
profit from- the President ' s proposed National Energy ' Plan and 
indicts the Federal Government to act. 

'•'Offshore Oil Roulette: Costly Shots in the Deep," Business Week . 
June 12, 1978. pp. 150-51. Discusses the cost and possibility 
of oil off the U.S. Atlantic Coast. 

U.S. Senate Committee on Energy and National Resources , Subcommitte( 
on Energy Research and Development: PETROLEUM INDUSTRY'S 
INVOLVEMENT IN ALTERNATIVE SOURCES PF ENERGY. (Washington, 
D.C.: U.S. Government Printing Office, 1977.) pp. -8-9. 
Discusses the major impact of the Oil Industry's input into 
alternative energy sources. 
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Day 2 



I. THE CURRENT PROBLEM IS THAT FOSSIL FUELS UPON WHICH THE UNITED 
STATES IS DEPENDENT FOR ITS ENERGY GENERATION ARE COSTLY AND 
RAPIDLY BEING DEPLETED AND ARE NONRECOVERABLE , 

A. Natural gas is a depleting nonrecoverable fossil fuel 
that will be used up in fifty to sixty years according to 
specualtiojiSr although it has not yet reached its ex- 
ponential growth. 

1. In 1977, Natural Gas accounted for 40% of residential 
energy consumption, / 

2. There has been strong price regulation by the^^f^eral 
Power Commission. 

B. It| is advantageous to use natural gas, 

1. It is clean. 

2. It does not cost as much as oil. 

C. There are two disadvantages. 

1. It is limited in supply and nonrecoverable. 

2. It cannot be transported ' well . ' 

II. PART OF THE SOLUTION OF THE ENERGY PROBLEM IS, THEREFORE, TO 
FIND AN ALTERNATIVE TO NATURAL GAS. 



I. THE CURRENT PROBLEM IS THAT FOSSIL FUELS UPON WHICH THE UNITED 
STATES DEPENDS FOR ITS ENERGY GENERATION ARE COSTLY AND 
RAPIDLY BEING DEPLETED AND ARE NONRECOVERABLE. 



A. Coal is an abundant fossil fuel which can be mined and 
used to generate electricity, but it is also depleting 
and nonrecoverable. 

1. It has some distinct advantages. 

a. It is available for at least 300 to 400 years. 

b. It can be stored. 

c. It can be transported although this is the 
greatest cost to the consumer/electric company. 

2. It has ■eom'e distinct disadvantages. 

a. It is becoming more expensive yearly. 

b. It is dangerous to mine. 

c. It is environmentally detrimental 

B. Coal presently accounts for 20% of the energy produced in 
the United States although it is the most abundant fuel 
resource. ^ 

l.>' More than three trillion tons of coal lie buried 
Beneath the United States. 
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2. It i ised to produce almost half of the electricity 
in the U.S. 

3. Byproducts ar:e plastics, paints, cosmetics, 
pharmaceuticals . 

4. Over 170,000 men were employed in coal mines in the 
United States; others will be needed. 

5. Coal gasification -is a process by which gas can be 
made from coal. 



II. PART OF THE SOLUTION OF TIJE ENERGY PROBLEM IS TO FURTHER UTITLZE 
EXISTING DOMESTIC COAL THROUGH AMELIORATION OF THE ENVIRONMENTAL 
PROBLEMS RESULTING FROM COAL COMBUSTION. 

PRESENTATION METHOD: Lecture and Class discussion 

ASSIGNMENT: Read, "The American Coal Industry," Current 

V History . May/June, 1978. pp. 206+. 

Repid, "Putting Energy in the Secondary School*" 

Curriculum," a Lecture delivered by Royce 

M. McNeill, Summer r 1978, Clemson University. 



HANDOUTS ; 



"Coal Facts" Packet of materials sent by the 
National Coal Association. 



BIBLIOGRAPHY : ^ . ' 

J. Alterman and J. Darnstader et.al.. How Industrial Societies Use 
Energy: A comprehensive Analysis . (Baltimore, Md. : Johns 
Hopkins Press, 1977.) Comparative data given to defend the 
U.S. against charges made by other nations about energy addic- 
tion . H 

Herman T. Franssen, Congressional Research Service, "U.S. Energy 
Demand and Supply, 1976-1985, Limited Options, Unlimited 
Constraints," (U. S. Government Printing Office, 1977.) p. 2. 
Discusses the importation of LNG and the government goals for 
regulation of the gas industry. 

Fern Racine Gold and Charles R. Ebinger, "The Government's Role in 
the Energy Crisis," Current History . July/August, 19 78. 
77:27-30+. More discussion of the regulatory policy of the' 
government on oil and gas production and distribution. 

Robert Hall and Robert Pindyck, "The Conflicting Goals of Natural 
Energy Policy," Public Interest . Spring, 1977. Discusses the 
possibility of lobbying input into the Policy. 
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Robert S. Pindyck, "The Natural Gas Industry," Current History . 
May/June, 1978 74:215-2174*. Discussion of regulation of 
natural gas and the shortage. 

"A Natural Gas Compromise/" Wall Street Journal (including 

editorials from the New York Times and the V/ashington Post ) . 
January 16, 1978. Indictment of the politics involved in policy 
making. 

"1,001 Years of Natural Gas," Wall .Street Journal . April 27, 

1977. Editori-al outlook about the industry and the future. 

"Oil Industry Keeps Quiet About Alaskan Gas Field," Associated 

Press Dispatch, Anderson Independent and Daily Mail , July 30, 

1978. Reports possibility of gas field in Alaska. 

Victor D. Chase, "Rusty Iron May be the Key to Cheaper Gas from 
Coal," Popular Science , January 1911. 210:91-94. Discuss- 
ion of coal gasification process, one of many. 

Chu-Yuan Ching, "China's Energy Resources," .Current History . March 
1978. 74: 12'i-f. Discusses Cliina's decline in coal reserves 
and production. 

Jonn M. Fowler, "New Fuels From CoaJ^, " Fact Sheet . National 
Science Teachers' Association, ^977. Gives status of coal 
mining, production,'' economics, and other factual ir^formation . 

Richard Gordon, Economic Analysis of Coal Supply: An Assessment 
of Existing Studies . ' (Palo Alto, California: Electric Power 
Research International, 1977) A review of recent analyses. 

Richard Newcomb, "The American Coal Industry," Current History . 
May/June, 1978. 74:2067209+. A concise survey of the coal 
industry in the U.S., its problems, its future, and its 
economics. 

John U. Nef, "An Early Energy Crisis anG the Consequences," 

Scientific American . November,' 1977. 237:140-57. Discusses 
the replacement of wood by coal, shows false extrapolation 
about the future of wood. 

PACKET FROM THE^ N^VTIONAjL COAL ASSOCIATION: 
■ 

"Coal," A Reprint from The World Book Encyclopedia by the National 
Coal Association through Field Enterprises. Washington: 1977. 

"Coal as an Energy Resource: Conflicts and Consensus," Washington: 
National Academy of Scientists, 1977. 

"What Everyone Should Know About Coal Gasification," Greenfield, 
Mass.: Channing L. Bete Co., Inc., 1977. 
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Day 3 

THE CURRENT PROBLEM IS CONTINGENT UPON THE FACT THAT FOSSIL 
FUELS UPON WHICH THE UNITED STATES IS DEPENDENT FOR ITS 
ENERGY GENERATION ARE COSTLY AND RAPIDLY BEING DEPLETED AND 
ARE NONRECOVERABLE. 

A. URANIUM IS ONE OF THOSE FOSSIL FUELS THAT IS RECOVERABLE. 

1. Uranium is available for forty to sixty years. 

2. Oak Ridge has available $25 trillion dollars worth. 

3. The Nuclear Power Breeder Reactor makes it feasible 

to have an unending supply of fuel to power electrical 
plants; through the process of transmutation, U235 
ultimately can be Plutonium which is a manmade 
fissionable material. 

B. THE 'FISSION PROCESS IS USED TO PRODUCE PLUTONIUM FROM 
URANIUM 238 which can be reused in the Light Water 
Reactor. 

1. There are approximately 840,000 tons c. aranium in 
reserves in 1978. 

2. All uranium contains an average of 97% U238 and 
3% U235.. ^ 

3- U235 is needed to make 239 which in turn transr » 
into Plutonium which is usable as nuclear reac- r 
fuel. 

C. THE LIGHT METAL FAST BREEDER REACTOR CAN BE ACTIVATED 
WHENEVER THE GOVERNMENT GIVES THE ORDER. 

1. The Clinch River Breeder Reactor Project is ready to 
reprocess spent fuel. 

2. Fuel is available in storage facilities such as 
Barnwell which has been shut down by the government. 

D. THERE ARE TWO DISADVANTAGES TO THE DEVELOPMENT OF NUCLEAR 
POWERED ELECTRICAL GENERATING PLANTS. 

1. Radioactive waste is dangerous and environmentalists 
hastily react against further production. 

2. Storage of spent fuel is dubious: pros and cons. 

a. Pro-Nuclear people advocate two possibilities: 

1. Store/bury waste underground safely in salt 
formations . 

2. Store underground in sturdy tanks. 

b. Anti-nuclear people refute arguments of safety: 



-4 ,. 

-i- 'i 0 



141 



1. The waste spill in 1973 is cited. (Hanford) 

2. The SL-1 accident is cited (Idaho Falls) 
3. Nuclear Proliferation is a reason for not producing 

fiuclear powered electrical units. 

a. Pro-nuclear people argue that Plutonium that is used 
for the generation of electricity is not explosive 
material. 

b. Anti-nuclear people argue just as strongly that 
Plutonium of any grade, in either metal, oxide or 
nitrate form, can be put in a form suitable for the 
manufacture of nuclear explosive devices in a matter 
of days or weeks. 

c. India exploded a bomb with material taken from a 
civilian research reactor that had be^n supplied 
with American heavy water. 

d. West German Federal Republic was selling "full fuel 
cycle" to Brazil: 

Q) enrichment technology (transmuting P to U235) 

(2) reactors 

(3) reprocessing technology 

PRESENTATION METHOD: Have two students read dialogue between 

Congressman Mike McCormick and Fritz 
Hirschfeld reprinted from Mechanical Engineer- 
inq . May, 1978. 



Lecture and Class Discussion. 



ASSIGNMENT: 



HANDOUTS : 



Read, "Nuclear Power: A Boon or a Menace?" 

Current History . July/August , 1978 , 
pp. 19-22+. 

Read, "Nuclear Plant Survey," Electrical 

World . January 15, 1978, pp. 39-49. 

Packet of Information, Clinch River Breeder 
Reactor Project , 7 brochures. 

Wall Street Journal Article , "Nuclear Power 
Has Major Role," July, 1978. 



BIBLIOGRAPHY : ' 

Martin L. Baughman, "Energy and the Electric Utilities," Current 
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History . May/June, 1978. 74:210-214+. Concise, clear ex- 
planation about the conversion of Uranium. 

Fritz Hirschfeld, "Looking at the Energy Realities with Congressman 
Mike McCormick/' Mechanical Engineering . May, 1978. Candid 
discussion of nuclear energy with scientist-turned-congressman 
McCormick/ on the pro-nuke side. 

Henry S/^Rowan and Beverly C. Rowen, "Nuclear Power: A Boon or a 
Menace?" Current History .' July/August, 1978. 75:19-21+. 
More Anti-nuke than Pro; however, gives both perspectives. 

"Nuclear Energy: Paradise Deferred," Saturday Review . January' 
22, 1977. Special edition, seven articles on nuclear energy. 

"Review of the National Breeder Reactor Program," Report by the 

Ad Hoc Committee to Revievtr the Light Metal Fast Br e eder Reactor 
Program of the' Joint Committee on Atomic Eneicjy . ^Jp- 
Government Printing Office, January, 1976. 

"What Price Energy?" Newsweek . 89:12-16, May 2, 1977. Implicit 
editorializing but factual. 

"The Energy War," Time. 109:56-67, April 4, 1977. Statement 
about the alternatives and politics involved. 

PACKET OF MATERIALS FROM THE CLINCH RIVER BREEDER REACTOR PROJECT: 

"Clinch River Breeder Reactor Plant Project" Pictorial and concise 
explanation of the Project. 

"Facts and Figures About the Clinch River Breeder Reactor Prpint 
Project. " 

"How Much Radiation Will the Public Receive?" A comparison chart. 

"Design Data for the CRBRP" 

"Capsule Summary: The Case for the LMFBR" 

"Project Management Corporation's Annual Report 1977" 

"Paper: U.S. Foreign Breeder Reactors" 



Days 4 and 5 

THE F'ROBLEM IS THAT RAPIDLY DEPLETING SOURCES OF FOSSIL FUELS 
CANNOT BE RECOVERED AS A SOURCE OF ENERGY GENERATION. AN 
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IMPORTJANT PROSPECT, HOWEVER, IS THE FACT THAT BESIDES THE FOSSIL 
FUELS, THERE ARE ALTERNATIVE SOURCES OF ENERGY WHICH CAN BE USED 
TOGETHER TO OFFER POWER SOURCES TO THE U,S, • 

I." THERE ARE RESIDUAL WASTE PRODUCTS AVAILABLE AS ENERGY SOURCES. 

A. CROP RESIDUES : 

1. Examples are: , • • • 

a. corn stalks/cobs 

b. soybean stalks 
cotton stalks 

d. cotto^ gin trash 

e. grain straw 

f. spoiled grain 

g. spoiled hay 

h. bagasse ^ 

i . walnut hulls 

2. Five possible methods of utilization: ' 

a. direct combustion 

b. animal feed 

• c. methane production 

d. gasification 

e. alcohol production 

3. Quantitative value: 

a. ^ corn = 7900BTU/lb. 

b. soybeans = 7800BTU/lb. 

c. cotton = 8000BTU/lb. 

B. FOREST RESIDUES: 

1 . Examples' atKie : 

a. treetops 

b. sawmill wastes 

2. Methods of utilization" same as crop residues. 

3. Quantitative analysis based on 4 day energy supply: 

a. gas : 6X10^ cu. ft. 

b. electricity: 1100 X 10"^^ BTUs 

c. oil: 190 X 10 bbls . 

C. ANIMAL RESIDUES: (CATTLE AND POULTRY) 
1 . Methods of utilization : 

a. used as a crop nutrient (fertilizer technology) 

b. used as energy, converted to methane 

(1) Example: Oklahoma generation of gas from 

manure of 100,000 cattle can heat 
300,000 homes in Chicago. 

(2) Example: Missouri storage of methane in canvas 

tank for future use/transportation. 

c. used for refeeding when mixed with other products, 
i.e., with corn . 
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/ 

d. used for refeeding the ^oil in solid or liquid forms, 

spread through the air or injected into the ground. 
Quantitative analysis: 

a. 1 chicken = %o6 Ibs/yr. 

b. 1 hog = 1^ to 2 T/yr. 

c. 1 steer = 8 to 10 T/yr. 

d. 1 dairy cow = 15 to 20 T/yr. 

e. Total Production 1^ to 2 billion T/yr . 

D. RURAL RESIDENCE RESIDUES 

1. Gasification (physical process) 

2 . Methane Production (biological process) 

3 . Compost 

E. POWER GENERATION RESIDUES 

1. Wasted heat could be used to heat 'soil. ^ " 

2. Wasted heat could be used for food processing. 

3. Wasted heat could be used in livestock and poultry 
production. 

F. MUNICIPAL AND INDUSTRIAL WASTES ^ 

1. Treated wastewater and sludge utilization: 

a. irrigation water 

b. fertilizer 

c. compost 

2. Solid waste utilization: 

a. animal feed 

b. methane production 

c. gasification 

d. direct combustion 

e. alcohol production 

f . gompos t 

SOLAR ENERGY IS A VIABLE/DUBIOUS SOURCE OF ENERGY FOR THE FUTURE. 

A. ADVANTAGES: 

1. It offers a huge supply of clean energy, though not 
pollution free. 

2. Energy source is reliable, not subject to curtailment 
arising from political or labor disputes. 

3. Energy is not subject to arbitrary price management, 

4. Large cooling water supplies are not required; waste 
heat rejection is not a problem. 

5. There are not problems of long-term waste management. 

B. DISADVANTAGES : 

1. It is likely to be not available when needed the most. 

2. There are severe problems of storage and distribution. 

3. Low energy density requires large collecting areas. 

4. The' high cost of collection and utilization is present. 
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5. MUCH MORE TECHNOLOGY IN THE AREAS OF CELLS AND 
COLLECTION ARE' NECESSARY. 

a. Existing collectors are only 60% efficient. 
, b. Solar cells are only 20% efficient. 

c. Storing solar energy would cost $160 billion 
which is 13% of the GNP. 

C. COMMON MISCONCEPTIONS: 
1. "It's always there!" 
2/ "It's non-polluting. '» \ 

3. "It lasts forever." (fauna and flora upset) 

4. "It's free!" 

GEOTHERMAL ENERGY IS ANOTHER ALTERNATIVE- SOURCE OF ENERGY. 

A. There ^e some specif ic areas where geothermal has 
regional value: 

1. California, 80 miles north of San Francisco, .is the 
largest geothermal base. 

2. Hot water geothermal is available in Cerro Prieto, 
Mexicor and' some is predicted to be in the Salton 
Seas. 

3. Potential fields are in Wyoming, Nevada, and on 
the Southern tip of California. 

B. Quantitative Analysis: ^ 

1. 1 Quad = 10-^ BTU's 

2. U.S. consumption of energy = 75 Quads /yr. 

3. USGS = Geothermal Resource Base^= 600,000 Quads 

4. Geothermal can offer poss'ible 5 Quads/yr. by 2000 
whereas they produce 1/50 of a Quad in 1977. 

C Disadvantages (especially of geysers) 

1. V^on-condenscible gasses in steeun 

2. ^^hris and water (removed by centrifugal separa- 
tion) 

, 3, DUst deposits in path of steam impedes flow, 
daiaages turbine jDlades and shrouds. 

4. Hydrogen sulfide in air attacks copper, copper 
alloys, silver-i^lectrical parts 

5 . .Amonia , boron contaminates crack (resize ) 

6;. IIS^F summer requjjfres special, ventilation of equip- 
ment. ^ 
') 0 

'7^0 20 F winter freezes steam ' 
8.. Wint;^r roads to' the fields are impasscible 
' 9. , Monel blades must b^' replaced with 12% chrome 
stainless steel 

10. There is a mineral buildup on blades 

11. 'Concrete bases deteriorate from amonium bicarbonate 
^ ^kIti steam condenser 

12. P^duction is exceedingly noisy 
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D, Advantages : ' 

1. The Department of Energy is increasing funding to 

$55.9 million in 1977 from 1976's $42,2 million 
^ 2. Geothermal energy is already b^ll^g used and in 

production 



NUCLEAR FUSION IS A DRAWING-BOARD POSSIBILITY FOR FUTURE 
ENERGY GENERATION THAT IS COMPATIBLE WITH EXISTING POWER 
DISTRIBUTION PATTERNS IN A CLEAN, SAFE MANNER. It is an 
energy form that binds light isotopes such as deuterium and 
tritium together produce plasma. 

A. THE FEDERAL GOVERNMENT FEELS THAT FUSION IS WORTH 
DEVELOPMENT BECAUSE IT HAS INVESTED MILLIONS IN THE 
RESEARCH PRO^JECT AT OAK RIDGE. There is no fusion- 
guaranteed energy today, but it is expected that a 
sample production will be available by the year 2000i 

1. Current research involves fusion reactors, 

2, Fusion • Reactor technology still elementary. 

B. PROBLEMS IN THE RESEARCH: 

1. The confinement parameters of time and density are 
major problems; if left to its ovm devices, plasma 
will disperse and lose all its energy. 

2. Some possible confinement systems are being tried: 

a. Tokamak, ISX magnetic fields 

b. Mirrors 

c . Laser implosion 

GRADIENTS, WINDS, AND TIDES ARE POSSIBLE SOURCES OF PARTIAL 
ENERGY GENERATION. 

/ 

A. Ocean Temperature Gradients are actually solar 
collectors in the ocean. 

1. D. Arsonval developed meters in 1890 

2. Limitations: 

a. very big, bulky machine required 

b. difficult to withstand the salt water 

c. fishing, however, would be good 

B. Ocean Tides are a source of gravitational energy, a good 
but small source with only 25% efficiency, already being 

used. ) 

/ 

C. Winds offer anotjher small source of energy thait is clean, 
non-depletable , but very expensive in terms of capital 
expenditures and environmental problems. 



Waves can be used to generate energy in four ways; 

a. Salter's ducks 

b. Contouring rafts 
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c. Oscillating water columns 
^ Russell Rectifiejc 

E. Ocean Currents such as those from the Gulf Stream', at 
15 mph, may also be considered. 

VI. CONSERVATION ENERGY IS THE BRIDGE FUEL FOR TUVIERICA^S ENERGY 

FUEL. 

A. THE ALLIANCE TO SAVE ENERGY, ASE , OFFERS A PROGRAM FOR 
AMERICANS TO OFFER THEM ENERGY PROGRAr>IS FOR THEMSELVES; 

1. A heig^ening <|f piablic awareness is needed. 

2. The di^velopment of educational prograuns is needed. 

3. The promotion of wise energy usage is needed. 

4. The-- sharing of information is needed- 

5. The encouragement of local volunteer action is 
needed. •* 

B. THE ESSENTIAL PART OF THE GENERAL PUBLIC DOES NOT... 
BELIEVE THAT THERE IS AN ENERGY CRISIS; therefore, 
non-partisan advocacy of conservation is needed. 

C. METHODS OF CONSERVATION: 

1. Ride in car pools. 

2. Use fuel-efficient cars. 

3. Use untapped source: conserve at home. 

(a) turn off lights 

(b) turn down thermostats 

(c) turn down how water heaters 

(d) do washing at non-peaking hours 

(e) save as much heat and air-conditioning as 
possible by not using units and turning them - 
off during day 

4. Reduce waited energy in industry and institutions 

5 . Use efficient home-heating/cooling systems . 

6. ASHRAE 90-75: buy /build homes that meet environ- 
mental demands. 

7. Insulate homes to meet standards for saving energy. 

PRESENTATION METHOD: Lecture and Class Discussion. 

Students will give their pros and cons about 
alternsCtive sources of energy in addition to 
adding to the list given. 

ASSIGNMENTS: ' Read, "Alternatives to the Energy Crisis," 

Current History . July /August, 1978, 
; pp. 16-16+ . 
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BIBLIOGRAPHY: 
— . . . — 

Ali B. Caiubel, "Alternatives ,to the Energy Crisis," Current History , 
July/August, 1978. 75:16-19+. Lists and discusses some 
alternatives, primarily solar, geothermal, and a mention of 
winds, tides, gradients. ' 

A.J. Ellis, "GeotheJonal Systems and Power Development," American 
Scientist . Sept. /Oct., 1975. 63:510-521. Although d^ted, 
this article gives resume, outlook for geothermal development. 

John H. Gibbons and William U. Chandler, "A National Energy Con- 
servation Policy," Current History . July/August, 1978 
75:13-15+. Previous conservation legislation is given, along 
with common consumer misconceptions about conservation, in- 
dustrial strides in the area, and future implications. 

et. al., "U.S. Energy Demand: Some Low Energy 

Futures," Science . 200:142. 1978. Estimates about industrial 
savings if they continue. 

R. Hamilton, "Can We Harness the Wind? National Geographic . Dec, 
1975. 148:812729. Pictoral and informative, though dated 
article about usage of the wind already in effect. 

David R. Ingles, "Wind Power Now," Bulletin of the Atomic Scientists 
Oct., 1975. 31:20-26. Overview of usage of wind for ppwer. 

Dorothea H. ^1 Mallakh, "Energy Options and Conservation," 

Current History . March, 1978. 74:113-116+. Discusses balance 
of energy supply and demand with reference to , conservations- 
thesis that conservation will be directly related to the change 
in these areas. * 

R.F. Post, "Nuclear Fusion," Annual Review of Energy . Vol. 1. 

Palo Alto, California: American Review, Inc., 1976. Introduc-- 
tion to the research in fusion technology- 

M. Wolf, "Photovoltaic Solar Ene;:gy Conversion," Bulletin of the 
Atomic Scientists . April , 1976 . 32 : 26-35 . Introduction to 
solar conve;?^ion and its possibilities and dif f iculties - 

Rene Zentner, "The Myth of Energy Conservation/' Energy Options and 
Conservation , Proceedings of the Fourth international Con- 
ference, University of Colorado, October,, 1977. Gives informa^ 
tion about^ the forthcoming International Research Center for 
Energy and Economic Development in 1978. 

"Capturing The Sun Through Bioconver sion , " Proceedings of a Con^ 
ference, March 10-12, 1976. Washington: Center fox National 
'Studies. Discussion of recycling of residual wastes. 
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"The National Energy Plan," Superintendent of Documents, United 
States Government Printing Off ice , Washington , April , 1977, 

"Tips for the Energy Saver," Federal Energy Administration, Con- 
servation and Environment. ■ Washington, United States Govern- 
ment Printing Office, 



ENERGY UNIT 



for 

SENIOR HIGH SCHOOL CHEMISTRY 
BY 

Naomi M. Seifert;^ 
Spartanburg High SchdtQl 



Rationale ; 

Based on the premise that only the informed can make 
rational judgements, this unit is designed to make the secondai^y 
school chemistry student familiar with some aspects of the overall 
energy spectrum. 



Overview: 



This unit includes: , 

1, establishment of the fact that there is an energy 
crisis, , 

2, information about/availability of energy resources, 

3, chemical aspects of processing, combustion and waste 
disposal of energy producing fuels. 



Notes to the teacher: 



Although written' as a three week unit, the nature of 
the material will lead to much discussion, thereby 
making it difficult to impose an absolute time limit. 
It will be necessary to accumulate numerous resource 
materials beforehand for personal ahd student use. 
Several sources of materials are mentioned in the 
annotated bibliography. 

Suggested resources mentioned in the daily lessons 
are described briefly in the annotat;ed bibliography. 



DAY 1 \ - ^ 

Ask the question, "Do you think that there is an energy 
erisis?" After hearing several students' opinions, submit 
evidence that there is an energy crisis. This can be accomplished 
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by means of a film and/or an illustrated lecture. 

Suggested Resources: 
Film: "Paradox of Plenty" 

Exxpn Company, U.S.A., Energy OutloOk 1877-1990 . 
Exxon Company, U.S.A., Energy Outlook 1978-1990 . 



DAY 2 

1. ; Pass out and .explain briefly a topical outline of the 
unit and a glossary of basic energy terms and measurement units. ' 

2. Assign as a long term project a research paper of a 
more in-depth study Of one of the unit topics or of some other 
approved energy related topic. 

3. Make the students aware of the resource materials 
available in the classroom and in the school and community 

..libraries. 

Suggested Resources: 

N.S.T.A., Factsheet 18, Alternative 'Energy Sources: A Glossary of 
Terms 

Chemistry and Physics Textbooks. 

Lapedes, Daniel N. , Encyclopedia of Energy . 



DAY 3 . 

By means of an illustrated lecture, discuss the occurence 
and metliods of recovery of fossil fuel. 

Suggested Resources: 
Lapedes 

National Coal Association, Coal Facts . 



DAY 4 

., .-I , ., . / 

Have the students perform a simple fractional distilla- 
tion as an introduction to petroleum chemsitry. 

y 

Suggested Resources: 

Organic Chemistry Laboratory Manual. 
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DAYS 5 and 6 

Using schematic diagrams of the processes and molecular 
models wherever possible, discuss the following aspects of 
petroleum chemistry: 



1. 


The compositipn of crude oil 


2. 


The distillation process. 


3. 


Hydrocraiicing . 


4. 


Catalytic cracking. 


5. 


Catalytic reforming. 


6. 


Isomerization . 


7. 


Environmental ef f ects . 


8. 


Hydrodesulfurization. 


9. 


Hydrod^itrogenat±on . 


10. 


Combustion. 



Suggested Resources: 
Chemistry Textbooks. 
Lapedes ^ V 



DAY 7 

To increase understanding of the heating effect of a fuel, 
have the students conduct a laboratory investigation of the heat 
of combustion of a candle. ' 

I 

Suggested Resource: 
Chemistry Laboratory Manual . 



DAY 8 and 9 

1. Using schematic diagrams of the processes, discuss 
the, following aspects of coal chems$-try: 

a) CompositiorK of coal . 

b) Purif icatiori of coal. 

c) Combustion of coal. 

d) Conversion yo liquid fuels. 

e) Gasification of coal. 

2. Show a film illustrating the method of production and 
the uses of coal. 

Suggested Resources; 

N.C.A. Coal Facts . ^' 

Lapedes . * ' ' ' 

N.S.T.A, Faotsheet 15, New Fuels from Coal. 



Film: "An American Asset". 
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' DAY<-1Q 

After viewing the film "Bridge to Tomorrow", have the 
students write a one or two page essay expressing their thoughts 
and/or opi'ni9ns on one of the following topics: 

1. Total Electrification,. 1 

2. Fossil fuel Conservation Tor Transportation... 

3. Nuclear Reactors: Yes or No. 

4 . Alternative Energy Sources . 

Suggested Resource: 

Film: "Bridge to Tomorrow". 



DAYS 11 and 12 ' 

Discuss the following aspects of nuclear energy: 

1. The occurence and processing of nuclear fuels. 

2. Nuclear reactions - 

3. Nuclear wastes. 

4- The breeder reactor. 

Suggested Resources: 
Chemistry Textbook . 
Lapedes . 

N . S . T . A * Factsheet 12 / Conventional Reactors 
N.S.T.A. Factsheet 13,^ Breeder Reactors 
N.S.T.A. Factsheet 14, Nuclear Fusion 

WestinghouseA^^fictric Corporation., The Case for the L.M.F.B.R. 



and The Bree&aV Reactor : Vital to a Strong America . 
Clinch River Breeder Reactor Plant Project, Information pamphlets 
concerning the reactor. * • 



DAY 13 



Conduct a nuclear power question and answer session. 
As a possible aid for this session; use the film, "Nuclear Power: 
Questions and Answers" or have a guest speaker. 

Suggested Resource: 

FilJ^II^ "Nuclear Power^ Questions and Answers". 



DAY 14 

Using transparancies , to illustrate, discuss some of the 
other alternative sources of energy.. Include advantages and 
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disadVemtages of each. 



Suggested Resources: 

N . S . T . A . Factsheet 1, Fuels from Plants; 
N.S.T.A. 
N.S.T.A. 
N.S.T.A. 
Energy 
N.S.T.A. 



Bioconversion 



Factsheet 2, Fuels from Wastes; Bioconversion 

Factsheet 3 , Wind Power 

Factsheet 4, Electricity from the Sun I: Solar Photovoltaic 

Factsheet 5, Electricity from the Sun II: Solar Thermal 



Factsheet 1 , Solar Heating and Cooling 
Factsheet 8, Geothermal Energy 



Energy Conversion 

Ni-S.T.A. Factsheet 6, Solar Sea Power; 
version 
N.S.T.A. 
N.S.T.A. 
N.S.T.A. 
N.S.T.A. 
Impacts 
N.S.T.A. 
Terms 
N.S.T.A. 



Ocean Thermal Energy Con- 



Factsheet 


17, 


Alternative 


Energy 


Sources : 


Environmental 


Factsheet 


18, 


Alternative 


Energy 


Sources : 


A Glossary of 


Factsheet 


19, 


Alternative 


Energy 


Sources : 


A* Bibliography 



DAY 15 < 



Suggested Activity: 

Discuss some aspects of energy conservation. 
Suggested Resources: 

Federal Energy Administration, Tips for Energy Savers . 
N.S.T.A. Factsheet 9, Energy Conservation: Homes -and Buildings 
N.S.T.A. Factsheet 10, Energy Conservation: Industry 
N.S.T.A. Factsheet 11, Energy Conservation: Transportation 
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BIBLIOGRAPHY 



Films: 

An American Asset avialable through National Coal Association or 
through Modern Talking Picture Service. A 28 minute film 
discussing production and uses of coal. 

Bri^dge tfb Tomorrow available , through local power companies. A 
27 minute film concerning energy development, the importance 
of energy and its impact on society. 

Nuclear Power: Questions and Answers > available through local 
power companies. A 25 minute film narrated by Mr. Wizard 
(Don Herbert) dealing with some common concerns about nuclear 
power. 

Paradox of Plenty available through local power colApanies. A 21 
minute film that discusses the present energy probleift ahd 
various energy options. 



Written Materials: i 



A.P.S., Efficient Use of Energy , American Institute of Physics, 
Inc.: New York, 1975. This is a detailed report of the 
summer study group on the technical aspects^ of the more 
efficient use of energy which met at. Princeton University from 
' July 8 to August 2, 1974. It includes an extensive list of 
resource materials. 

Brown, Lester R, The Twenty Ninth Day . W.W. Norton and Company 
Inc. : New York, 1978. This book applies the principle of ex- 
ponential growth to the world situation and provides a broad 
perspective of the major environmental, social and economic 
problems facing the world today. 

^xxon Company U.S.A. Energy Oujblook 1877-1990 . Jan, 1977. 

• Exxon Cpmpany U.S.A. Energy Outlook 1978-1990 . May 1978. 

Ti>ese graphic representations of U.S. energy demand and supply 
are available from Exxon Company, U.S.A. , Public Affairs Dept., 
P.O. Box 2180, Houston, Texas 77001 

Federal Energy Administration. Tips for Energy Savers . This 

pamphlet available frort Consumer Information, Public Documents 
Center, Pueble, Colorado 81009, contains energy saving tips for 



in and arour^ the homie,, on the road and in the marketplace. A 
teaching guide is also available. , * - • 

Geddens, Paul H. The Birth of the Oil Industry . Arno Press: 

New York, 1972. Birth is an illustrated account of pioneering 
in the oil industry prioi? to the twentieth dfentury. ^ 

Gooder, E.M. Hydrocarbon Fuels , John Wiley and Sons: New York, 
1975. This, textbook, designed for students concerned with 
' utilization of hydrocarbon fuels, contains information ^out 
petroleum resources, fuel chemistry and physics, fuel pro- 
cessing, hahdling and performance. ' . ' 

Hallman, p. Energy in the World of the FUiture , M. Evans and Co. 

Inc.: . New ^rk,^ 1973. This readable account of energy sources 
, problems and future possibilities contains an . extensive, 
although somewhat outdated, bibliography. * 

Lapedes, Daniel N., Editor and Chief.' Encyclopedia of Energy . 
McGraw Hill .Book CO.: New York, 1976. The encyclopedia 
contains more than 300 articles designed to supply the reader 
with ecorTomic, political, environmental and technological in- 
formation about energy. 

National Coal Association, Coal Facts . " A biennial report in text 
and tables available from National Coal Association, 1130 17th 
St. N.W., Washington, D.C. 20036. ' 

N.S.F., Office of Science Information Service. Energy Information 
Resc^ j urces , American Society fpr Information Services: Washing- 
ton'^C. , 1975. This is a list of resources for energy related 
information. 

N.S.T.A. Energy and Education , National Science Teachers Associa- 
tioh: Washington. This bimonthly nev^t^letter provides infor- 
mation about energy resources that will aid the educator in 
developing an energy enrighed curric^ulum. Available from 
National Science Teachers Association, 1742 Connecticut Avenue 
N.W., Washington, D.C. 20009. - 

N.S.T.A. Factsheet . Nineteen titles dealing with energy available 
from D.O.E. Technical Information Center, P.O. Box 62, Oak 
Ridge , Tennessee 3 7830 . ^ 

Reisenberg^ Laura B. "Sun Day:. A Requiem for Coal, Gas and Oil". 
Chemistry 51:6, (July-August 1978), pp. 12-19. This article 
discusses short term, medium t;erm and long term aspects of the 
1977 National Plan for Energy Research, Development and 
Demonstration. It includes a discussion of solar economics 
and alternatives and a list of resource materials. 
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Westinghousej„Electric Corporation. Thg^ Case for the L.M.F.B.R . 
This -capsule summary providing" information about, the liquid 
metal fast breeder reactor and other informative p>amphlets are 
available from Westinghouse Electric Corporation, Advanced 
Reactors Division, P.O. Box 158, Madison Pennsylvania 15663; 
and/or from Information Division, Clinch Riv^r Breeder Reactor 
Plant Project, P.O. Box U, Oak Ridge, Tennessee 37830. 

j. . . ■ 
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FUEL SOURCES 'AND BIOLOGICAL SYSTEMS , .' 
- ■ Biology: 9th Gtade , 

. •: by — ■. 

, Martha N. Stansell ' . ' 
. Lib^ty High School - ' 

I. Fuels from today's plants 

A . Wood 

1- Scarcity of wood, was responsible for the world's first 
energy crisis. ■^ 

. 2. The hea,t content of wood can be calculated using simple 
materials and methods. 

B. Biocbnversion 'J* 

1. Methane gas can be produced by converting sewage-grown 
algae and water .hyacinths . 

2. Wood waste and agricultural waste can be converted to 
methane and alcohol. 

II. Fossil fuels 

A. Coal 

1. Coal was formed under special conditions, primarily 
during the Carboniferous period. 

2. There are four varieties of coal, each having specific 
characteristics and uses. 

. 3. There are ^advantages and disadvantages to using coal to 
produce electricity. 

B. Oil and natural gas 

1. Oil and -natural gas are produced under special con- 
ditions of pressure in specific types of geologic 
formations . \ 
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'2. The heat value of oil can be calculatj^d using simple 
materials . \ 

f ' . • ■ 

• ' ' "3. There are advantages and disadvantages, in using oil and 
natural gas for power generation. 

III. Solar Energy ^ "'v ^ 

. • . : '( ' •■ • ^ ■ ' 

A. For photosynthesis , * 

.1. The raw materials, products, and basic reactions of ' 
photosynthes,!^ will be studied. 

^ 2. Plant pigments can be separated in the laboratory by 
. the use of paper chromatography. 

B. For power ^ r - M 

■ ' • . : * 

1. Indirect sources of-vsolar energy include Winds, waves/ 
and ocean currents. 

2. Direct uses of solar energy include"" solar photovoltaic 
energy and solar thermal energy,- ' ■ . 

3. Solar energy can be used for heating and cooling in 
our homes. - 

t 

IV. Nuclear Energy 



A. Fission 



1. Fission ^uels are activated by the*a<:;t4on q£ a free 
neutron, which causes ^>^'^ nucleus tO. split ' and emits 
other neutrons - a ^eaction. 

2. Heat from fission ^ a to heat water , which turns 
turbines, and power ib, produced. 



B. Fusion 



1. Fusiorv-is the joining of very light atoms. 

2. There" are numerous advantages of fusion reactors, and 
there are also difficulties in producing power by fusion 

C. Biological effects of radiation 

1. Undesirable effects depend on the amount of radiation 
received. 
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2. Positive Uses of radiation .include diagnostic x-ray 
and radiation therapy. 



DAILY PLANS 



TOPIC OR ACTIVITY 



BIBLIOGRAPIJY 
SOURCE 



Handout - "The Death of Trees" Heat 
content of wood - Set up for 
laboratory activity on "How Can We 
Find the i?hergy Content In Wood" 

Carry out laboratory exercise 
and complete data sheet* 



Source 6 



Source 6 



Lecture and class discussion 
based on handout -biocon^version 



Source 8-A 



Guest speaker - Dr. Clyde Barth 
Profe^^or of Agricultural Engineer- 
ing, Clemson University Clemson , 
S.C. 

Topic-"Agricultural and Waste Re- 
sources" 



Formation of coal 

Activity- "How Coal Wds Formed" 



Source 7 
Source 6 



Advantages ancjy "disadvantages of 
using coal to produce power 



Source 10 
Student Activity 
4 , Handouts 
1 and^ 2 



Formation and development of oil 
and natural gas 

Handout-"The Development of Oil" 



Source 2, p. 326 
Source 4, p. 55 
Source 6 



Laboratory activity - "The Heat 
Content of Oil" 

Advantages and disadvantages of 
using oil and natural gas to pro-- 
duce power 

Film - "The Great Search" 



Source 6 
Source 10 

Source 13 



Photosynthesis - The raw materials 
and products 



Source 3 
p. 87-94 
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11 Photosynthesis - The cell structure Source 3 

and basic reactions . p. 87-94 



ERIC 



12 Laboratory exercise - "Pigments in 

Plant Leaves - Chromatography" ^ 



Source 3 
Lab book 



13 



14 



Solar energy fpr power - indirect 
sources such as winds / waves, 
ocean currents, hydro power 
Direct uses of solar conversion 



Class project - Construction of 
a solar water heater. To be 
completed as students have time 
a'J^ail^le" ^ 



Sourq^ 4 
p. 49-54 

Source 8B 
Source 8C' 

Source 5 



.15 SolarS heating and cooling 

16 Film -^'''^^l^ That The Dinosaurs 

are Gonei* 
* Discussion - Fission 



Source 8D 

Source 11 

Source 1 
p. 109-115 



17 Film - "Nuclear Power: Questions 

and Answers" 
Discussion - Fusion 



Source 12 _ 

Source 1 ' 
p. 116-122 



. 18 



Biological effects of radiation 



Source 4 
p.^ 130-131 
Source 9 



19 Field trip to Duke Power Visitor's 
Center, K^Qwee - Toxaway Project 

20 Evaluation - Using all the sources 
given during this unit and your own 
critical thinking, write an evalua- 

'.^tion of the pros and cons of each 
. type of fuel studied in this unit. 
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Books ^ \^ ' 

Crawley / Gerard M. ; . Energy . .New York, N.Y. : McMillan Publishi^fe, 
Co., 1975. Topics included are the scientific background o? 
energy, it's pelst,- present and future use, and the energy 
resources and problems involved. 

Ehrlich. Paul R. , et. al.: Biology and Society . New York, N.Y. 
McGraw - Hill Book Co., 1976. A' general biology book based 
on the study of the functions and interactions of ^individuals 
and societies with each other and'with the abiotic environflierit . 

... " ■ ' • 

. Small wood/' Wm. L., and Green Edna R. : Biology . f^orristown, N.J.. 
Silver ' iBurdett/ 1974. ^his book is a -general .it6ltt; for' high- 
^school use and ils based on patterns 'df structure and function 
of 'Organisms^ and their environmental in'teractions . 

Thorndike, Edward H.: - Energy and Environmental; A Primer for 
Scientists and Engineers . Reading, Mass., Addison-Wesiey 
Publishing Co., 1976. This source is a comprehensive view 
of energy'*sources, technology, conservation and environmental 
concern^. 

Periodicals 

Williamson, William R. '*Solar Water Heater - A Sunny Alternative." 
The Science Teacher , vol. 45, May, 1978. This article has 
clear and simple* in'structions for building a solar water • 
heater with everyday materials. 

Pamphlets . ; 

"An Energy History ^ of' the United States." Prepared by the National 
Science Teacher's Association for the U.S. Dept. of Energy. 
January, 1978. A collection of interdisciplinary materials on 
wood, coal and oil use in America. 

"Coal", a reprint from the World Book Encyclopedia with permission 
from Field Enterprises. Reprinted by National Coal Association. 
This booklet covers the formation, mining, proceb5iug and uses 
of coal . 

Fowler,' John M. : "Factsheets" , prepared by the National Science 
Teacher's Association under contract with' ERDA. 

\ ' ■ \ 

A. "Factsheet 1. Fuels From Plants (Bioconversion) . This 
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paper d^cus«es resources, technology, and current 
pira^ftices in ' bioconver^ion. 

•B. "Factsheet 4. Electricity from the Sun I (Solar Photo- 
voltaic Energy)/' This source discusses present and p3?o- 
^ PQsed systems using solar cells and the environmental 
effects caused by them. i • . 

; C.^ "'Factsheet 5. Electricity from the Sun II (Solar Thermal 
' Energy* Conversion) . " The technology, economics and en- 
vironmental impacts of solar thermal electric conversion 
plants are explained . 

D. '*Factsheet 7. Solar Heating and Cooling.'" Solar collection 
and storage, solar cooling and the use of heat pumps are 
discussed in this fact3heet. 

E. "Factsheet 12. Conventional Reactors." The technology, 
economics f environmental, effects and safety associated with 
fission reactors is the subjjsct* of this factsheet. 

F. "Factsheet 14. Nuclear Fusion." Fusion resources, reactor 
technology and environmental effects of fusion rectors are 
covered. , */ 

"Nualear Radiation and Health." A booklet available from Duke 
\ Power Company. 

;^'U/9^x E^n^rg^f" Policy - W^iich Direction?" Prepared by the National 
■'■^Scae^ for the U.S. Dept. of Energy. 

January , i9'?8*v ; ^ 

Films. 



"Mow That The Dinosaurs Are Gone" 26 minutes. This film explains 
the ra.tionale for nuclear power and discussess typical 
questions dealing with that topic. 



"Nuclear Powers Questions and Answers" 25 minutes- Questions 

about nuclear safety are answered by Mr. Wizard (Don Herbert) / 

"The Great Search" 13 minutes. A Walt Disney film which makes- 
some fundamental points about man and energy and manages to 
entertain as well. 

All films may be ordered from Duke Power Company, P.O. Box 2178, 
Charlotte, N.C. 28201. Free loan basis. 



is, 



ENERGY CRISIS YES 'OR NO? 



General Science: 9th Grade 

A. < Mason Turner . 
Orangebiarg-Wilkini^on High School ■ , / 



DAY 1 , 



A. Give each student a copy of the Energy Opinion Poll 
(Handout 1) and' let them fill it,> out (signed or unsigned). \Tabulat 
the results later. 

B. Afteir taking up opinion poll, give out the sheet of 
'*Stateinent« About Energy" .(Handout 2) by various important people. 
Let the students, decide for themselves whether each statement; 
indicates that the person making the statement believes theirV is 

^ an energy^ crisis or not , by checking the app:fopriate ^choic^ . 

C. If time permits after students complete Handout 2, read 
over the statements aloiid and, let the students discuss why th^y 
checked the choice they did for each statement. (Expect difference 
of student opinion on choices.) 

D. Ask students -to look for news and articles about ener/^ 
on TV, in the newspapers , and in magazines for the next 2 or 3 days 
Ask them to tear out and bring in, or jot down a brief siaminary of 
the item, and report-to the class the next day. 



DAY 2 . 

/ , ■ 

• X. i^sk the students if there are any energy news reports ' 

(see itjim D under Day 1) . . . • . 

B. Finish discussing Handout 2 if it wasn't finished 
yeaterday . 

C. - Give out Handout 3 (Reasons Some People Are Concerned 
About Energy), and ask the student^ to read it carefully. Then. go 
back oyer it and discuss it by asking questions about some of the 
items. For example, after the first 2 questions, ask 'H^y?" Try 
where possible to tie the statements to local cor)$iitions/? example: 
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for 3 4sk "Where is the nearest power plant?" 
>^ 

D. Then ask e^ch student to make a list of the ways he 
uses energy (other than body, energy) . Tell them that this could 
include direct uses like using up gasoline driving a car, or 

^ indirect uses like wearing a shirt, which requires energy to make 
the synthetic fibers, weave the cloth, sew the seams, and transport 
the shirt from the facotry to the store. * 

""^■-^ 

E. After each student has finished his own list, make a 
class list on the board, letting students volunteer their different 
suggestions. Make sure that key uses like heating, cooling, trans-- 
portation, lighting, and cooking are included. Also, try to 
include a number of appliance? and hom.e equipment they use or help 
use like hair dryers, TV's, lawn mowers, clothes washe^rs, etc.'" 
Other indirect uses mi it include a variety of possibMaties like 
using up aluminum or glass drink containers which take a lot of 
energy to make, and bating food which the farmer had to supply a 
lot of energy to produce. 



DAY 3 . 

A. Ask again if the students wish to report any news 
items on energy they found." 

B. Ask students to write an imaginative short story about 
<f what it might be like 30 years from now if our e/iergy sup; lies 

became extremely shorfj^give suggestions like: How would we stay 
: warm -in winter or cool in. 3ummer? How would we. get to school or 
.^•^Work? What about electrid lights?. TV?' Jobs in' plants? Recrea- 
- etc.?) 

i^-; - ^-^r^^^"^'" .^^^^-^^^^^^^^^ take the Energy Opinio^ Poll (Hand- 

. . . ^t/-^^^^?^^ compare their results to the ..first time 

■^ f -y.- ^^y tp^^^ students the overall tabulated results, 

•' }■ .arvd- di,^<^usfevit?l^ if there is an interest. 

• \ / zi^''^' ^i'^f^^ students read some of the better short 

V?^^?f^/i^'^^ "^^-^s could be carried over until the next 

' ''■''¥^^- V ^* 'students m^y wish to give the Energy Opinion Poll to 

'^-^.c^ teache'rs> or other adults in the community to see . 

i/: / ■ >^WWt>^titudes prevail abfeut the energy crisis. 
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Hand Out l ..- 

Energy Opinion Poll. 7 

n 

Directions: Put a check in the choice wF^ich best expresses your 
opinion for each question. 

1. Do you think we have an energy crisis in this country? 



yes- , no- 



H«fw would you rate our elfb^^y problems in this country? 

very serious problems '^ serious problems , some 

problems , very few problems no problems - 



3. How important do you tjiink our energy supply is in this country? 
very important , fairly important , not very ^Tmport ant 

' / 

4. Do you think we use much energy in this country U::.«-.-/ery much 
f use a good bit use some , ion't use much 



5. Do you think that you use up much energy (not counting body 
energy) in school, at home, and at work or plaY? 

use a lot , use some , use a little - 



6. Can you think of any times you had an energy problen^ in your 
city? 

y^es r no . If yes, describe briefly: 



7V-,Qan you think of any times there were_energy problems in our 
v count ry*? yes , no . If yes, describe briefly:'. 



Do-you think that making energy causes pollution? Yes ^ ■ no_ 
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How often do- you notice news about energy problems on TV, in 
the newspapers, or in magazines: 

very'.often , fairly often occasionally , rarely 



If a severe energy shortage developed, do you think it would 
change our lifestyle much? ^ 

change a lot ' , chajige some \ ^ change a little , 



not change . . ; •i<, :.j^;:-' , . ? 

Do you thj^i^k;we w^^t^e much energy? waste a lot , waste 

p6me\, . c.,:ji3Qr>^'t .waste much 



■ ,:^r > J) 
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Hand. Out 2 
Statements About Energy Crisis 

1. Dr. Wernher von^Braun, Space Scientist: "Survival of 
civilization as we know it requires that we continue to consume 
energy, that we practice conservation of our resources, that we 
protect our environment, arid that we search for and develop new 
energy resoi^es." (Von Braqn believes we have: severe energy 

crisis , Tfairly serious energy probl , a moderate 

problem , a slight problem , no problem ..) 

2. James R. Schlesinger, Secretary of the Department of 
Energy: "The energy problem is very simple. Demand is growing 
rapidly. We are running out of fuel. We've got to do something 
about' it." (Schlesinger believes we have: a severe energy crisis 

/ a fairly serious energy problem , a moderate problem , ^ 

a slight problem , no problem ,) 

t 

3. G.A. Thompson, Vice President and General Manager of 
Applied Engineering Co.: "I am not a doomsday person. I am not 
predicting that all of a sud^^Sn, in X number of years, energy will 
run out .... t don't subsOTibe to that theory, and have a great 
deal of faith in our system." (Thompson believes we have: a 
severe energy crisis , a fairly serious energy, problem 

a moderate problem , a slight problem , no 'problem . ) 



4. Senator Henry M. Jackson, Democrat of Washington: 
"The,,most difficult problem facdng the nation today, either in- 
ternationally or domestically, .is the energy crisis." dXackson 

believes we have: a severe energy -crisis , a f airLj^^lbrious 

energy problem ^, a moderage problem , a slight problem 

, no problem . ) 



5. Man . n Lobel, Washington Lawyer: "The energy cri^^s , is 
a device the (oil) industry is using to get higher prices." 
(Lobel believes we have: a severe energy crisis fairly 

serious energy problem , a moderates problem , a slight problem 

, no problem . ) 

6. Professor Edwin C. Barbe , Univeristy of West Virginia: 
"The day of Sunday, Jyly 14, 1976, the 200the birthday of the 
United States of America, will dawn on a nation not in celebration 
but one that will be desperately trying to save itself^ from the 
crunch of a collapsing' economy because of shortage of energy." 
(Barbe believes we have: a severe energy crisis , a fairly 

serious energy problem ^, a moderate problem , a slight 

problem , no problem .) * 



7. President NiSton: /'In the years immediately ahead, we 

3 • ^ * 
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must face up to' the possibility of occasional energy shortages and ' 
some increase in energy prices." (Nixori believes we have: a severe- 

energy crisis *, a fairly , serious energy problem , a moderate, 

problem , a slight problem , no problem . ) 

8. David E. Lilienthal, President of Development and 
Resource Corporation: "That there is an energy problem is certainly 
clear." He added that persons who contend a crisis exists are 
often the. ones who would profit by increased fuel prices. He .said 
that the so-called energy crisis was an invention of journalists-.* 

(LilienthaJ. believes we haye: a^severe Energy crisis , a fairly 

serious -energy problem [, a moderate problein ' , a slight 

problem , no problem ) 

9. Richard J.' Sullivan, N,J. St-^te Commissioner of Environ^;,. , 
mental Protection: "We .are- no'ls? running but of energy sources at the • 
present — we are running ahead in demand. I find it a little ^ 
difficult to describe a situation a crisis when we are burning fuel ^ ' 
in snowmobiles, minibikes, and snowblowers . " (Sullivan believes we 
have:' a Revere energy crisis , a fairly serious energy problem 

, a moderate problem , a slight problem , no* problem 

, 



10. President Carter: "Our energy crisis is' an invisible 
crisis, which grows steadily worse — even when it is not in the 
news." President Carter asked Congress to pass lawsTaxid the nation 
to support programs to conserve energy because "the alternative 
may be a national castrophe. With the exception of previn'l:in<^:; ^ar, 
this ii the greatest challenge our country will face during o,u^^|^ 
. lif ejglm^s . " (Carter belives we have: a severe energy crisis 

3i fairly serious energy problem. , A moderate problem , 

a slight problem, no problem _. 



if;. 
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Hand Out 3 

^ Reasons Some People Are Concerned About Energy 

■ t. ^ - <^ 

1. In the U.S. we use. more than -30 times the .energy we 
used 100 years ago, even though the population has increased only 
7 times. 

2. Energy use in this country keeps going up. On the 
average it, is doubling every^ 20 years. 

3. Electrical energy use is doubling even faster — every 
10!^years. (Most electricity is made by bUrn|hM , f^els like coal, 
fuel, oil, and natural gas.) 

4. Shortages in every supplying ''fuels like oil, natural" 
gas , and coal are starting to occur. 

5. Although oil products (fuel oil, gasoline, diesel fuel, 
jet fuel, , etc.) are used to produce about half of our energy in 
this country, our country no longer produces enough oil to meet our 
needs. We must import (buy from other nations) . about 40% of the 
oil we need at higher costs. 

r 

6. ; Many pil wells in^this country have been used up, and 
oil companies are drilling in' tlie' ocean bottoms off our coasts to 
find more oil. ;'>v;s.. ' , 

J. Natural gas (burner gas or furnace gas), which supplies 
about one-third of our energy, is also beginning to run sho^t in 
this country. Many gas suppliers will not hook up new homes be- 
cause gas supplies are limited. 

8. Coal, which supplies about one-fifth of our energy, is 
plentiful in this .country. Increased use of qoal, though, will 
cause mining. ^problems and cause more air pollution. 

,9.^ The fossil fiiels Jcoal, oil, and natural gas) are finite 
resources .'*^-'^'Tliat is, only certain cunounts are deposited in the earth 
and before J^ng. t^ey will bemused up. Yet they noW supply over 90% 
of all or ^of^ -energy .^directly or indirectly in this country. 

10. "^^any., people bel^i^ve that *our inflation (increasing 
prices) is at least partly ctti'e ta our having to buy so much oil 
from other nations, 

11. "iri" this Country we haveVi6'% of the world's population, 
yet we consume, about one-third of the:world's energy. 

12. Nuclear' epergy is startirtg^'to ^ be used more to make 
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electricity, yet many people are concerned about its b if^ety. 
They are also concerned about the pollution it might cau.. fro^ 
radioactive wastes. ■ ^ 

13.. - Solar energy (energy from th^e sun) is beginning to be 
used, but .it. requires ekpenjgive equipment to heat a house or make 
solar electricity. 

14. Most businesses and factories need a lot of energy to 
keep running. Energy shortages have already shut down certain 
plants for short times, putting people out of work. 

15. Making energy also alters or pollutes our environment. 



17 J 
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THINK POSITIVE TO CONSERVE ENERGY 

/ 

Physical Science: 9th Grade ) 
by 

Lois M- Williams 
St. Matthews High School 



A. 



Activities 



Resources 



Give a pre- test 

The teacher will give an overview of 
energy as introduction to unit. 



A, 
B, 



Begin with primitive, man fire. 
Continue di3Cussion ' to today's 
energy sources . 
Define "energy" as simply as 
possible . ■ ,^ 

Discuss,. Kinetic and potential 
ehergy . 

Demonstrate Kinetic and potential 
energy . 

Have class name and list for 
notes, examples of each. 



Da\ 



Use Film- 

A. "Bridge to Tomorrow" 

-27 minutes 

B. Teacher will review film and 
definitions and examples of 
energy from 1st day. 

Day 3 



Read in Class : Mickey Mouse and Goofy : 
"Let's Explore Energy " 
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Suggested Test attached 
Energy and Environment 
address listed. 

Suggest 

"Energy is Capacity for 
doing work or causing 
motion" 

Text 



Free Film: 
Address listed 



Free Comic: 
Address listed 
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Activities 



Resources 



A. Discuss with class best sources 
used to Generate Electricity. 
A. Coal 

6ay 4 

1. Show films "Comeback of 'King Coal" 
and "Electricity, The way it Works" 
(16 minutes) 



Pay 5 



Dd,splay a piece of coal. Have the 
class examine it /with a hand lens 



Have students put these facts into 
a notebook for learning 

a. Define coal-a soft, black or 
brown rock. It has an ability 
to burn. (Suggestion) 

b . Name and define the kinds of 
coal . 



Day 6 



Name and show on map coal 
mines in the U.S. 
Discuss the f.drlhption of 
coal. (Teach^rshould show 
diagrams of coal formation 
listed in resources) 
The teacher with the students' 
cooperation will list some 
products of coal. 
Have a stucient bring in a 
report on mining of coal-the 
methods used. (For Extra 
credit) Have all students 
put mining methods in note- 
book as report is made. 



Day 



4. Electricity g^iom coal 



1?^ 



Coal 

B-401 - "Coal and the Energy 
Crunch" . Booklets for Class 
are available, 

Duke Power Company ^ 
Coal Mining 
pp. 6-14 

pp. 8.9 in appendix of coal 
mining. 



. Coal 
pp. 586, 580 



Text 
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Activities 



Resources 



b. 



Day 8 



1. 



3. 



4. 
0 



Have students draw and label a 
graphic picture of generating 
electricity 'from coal for', 
their' notes. Display dia- 
grams for these drawings. . 
'fo*oduce electricity in class 
'■ for^.demonstration. 



Discuss environmental problem^ 
and solutions from burning 
of coal. 



Day 9 



'Nuclear Produced Electricity 
Show the film-"The Mighty Atom" ■ 
(16 minutes) 

Study with the class "The Might4y 
Atom" booklet. Put facts in note- 
book. 

Have students draw and label 
graphic picture ~€>f production of 
electricity from a nuclear source. 
Show films, "Atomic Power Today" 
and '^Nuclear Power" 



Day 10 

Teachers must discuss and give, 
notes on nuclear safety. 
(References in list) 
a. Film: "The Nuclear Alterna- 
tive" {ZO minutes) 

Day 11 

Importance of Electricity in Man's 
life Today. 

A. Teacher with students* help will 
list as many uses of electricity 
in man's life as they gan^,^^ Discuss 
each. Have students P^^^^lig3i£_j m 
notebook . < ' 




"Coal and the Energy Crunch" 



Science Activities 
"Electrical 'Energy" 1,4,8 



Coal: 

Environmental 



^dUbation-Strategies for 

' ^the Wise Use of Energy 

"A source book for fiducatoiTs" 



Film #202 - Duke Power 

Booklets for sliudents : 
"The' Mighty Atom/' 
Duke Power 

"The Story of Energy'' 
pp. 8r 9 

Films #404 and #405 
Duke Power. 



B-400 

"The Atom and The Energy 
Crunch" - Duke Power 
S.C. Department of 
Education . 



"Energy Conservation in 
the Home" 



Activities 

-3-1 <■ 
*v. ■ . ■ • 


Resources 

w 




1. 


Residential '.j/' 








2 . 


Personal 








3. 


Industrial 




• 


Day 


12 








Conservation of Energy 






A. 


Read 


the comic - "^Mickey Mouse 


Exxon Corporatiorw^ 






and 


Goofy Explore Energy Conser- 


r 






vation" 








1. 


Discuss this with the 
students- List in notebooks 
ways the student may conserve 
eneiwy. 








2; 


Defi^ energy |jibnservation 






B. 


Show 
(25 


the film - "Joey's Wor,ld" 
minutes) 


Film #301 - Duke Power ^ 






1. 


Discuss the ^ ^^j^ 


. ' >^ 

<^ ' ■ ^ 




Day 


13 








C. 


Show 


the film "Paradox of. Plenty" 


Film #406 - Duke Power 
"The Energy Book" 




D. 


Students will list in their note- 
books "What I may do to conserve 
energy". ' 




Day 


14 


' '"4 






1. 


Discuss ways to conserve energy 

in home. (Some suggestions ^ 

listed) 


"Energy Conservation in 
^Home" 


the 




a. 


Check hot water heater to 
find what temperature 
controls are set on. Reset 
to 120 one heater, 140 the 
2nd heater. 








b. 


Keep refrigerator 'door closed 








c. 


Clean frost on refrigerator 
unit ? 








d. 


Turn cooking range off 
immediately after use 








e . 


Check gaskets around stove 
door and refrigerator door 







Acti^vities 
4£ 



Resources 



f. Draw draperies in summer and 
open in winter. ^ 

g. Use natural ventilation when 
possible . 

2. Conserve energy in car. 

3. Collect for reprocessing aluminuin 
cans, glass bottles, and newspapers 

4. Clean up school yard 

5. . Wateh for heat energy lost in 

school plant > 

6. Contact, admi-nistration to ccgrrect 
problems 

7. Find out^ where reprocessable items 
m^y be carried in this vicinity 

8. Check on disposal of waste around 
home, city, and county 

9. Disposal of agricultural waste. 

Day .15 / . ' ^ 

Give pjbst-test (same as pre-test) 

Suggested Projepts 

1. Cc5^J.ect rec^cleable material. • 
Keepsreceipts, and list them.' 

2. Regulajfe electric water heat€ 
Ke«f^"^record of meter reading; 
b;^ the week. Censor use o1 
hot water. ' 

3. Check home for efficient 
lighting. Keep records of 
meter readi^ngs by the week. 

4. Survey and keep watch oh' energy 
' V'aste on school campus. Keep 

, a log of activities by dage. 

Topics are only limite^"4Dy one's 
ingenuity. 



"The Energy ^ok" 

"Tips for Energy Savers" 



Energy conservation in the 
home . 
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^ ' Pre-Test - Post Test 

Answer with a yES or NO in the bland. proviiied. 



_1., . Could we Ii\'je yithout using energy? 
_2. Does -food supply body energy? 

3. Does solar energy* produce food indirectly? 

4. Is wind ..an energy source? 



_^5. Does electricity supply energy? 



_6.^'^^s coal used to produce electricity? 



f_V^7. Is nuclear energy used to produce electricity? 
I ^ 8. Does coal burning pollute the air? 




9. Could energy be obtained from water falling over a dam? 



il.O. Does a light bulb use energy?. ' c 

11. Does recycling aluminum drink car^^ help conserve 
necessary materials? ^ . ' ^ 

_12. Does al 100 watt inc«nde^^»^bulb produce more* light than 
a* fluorescent biilb of 25 watts? - 



» 13 . .Gah drapery help insulated house? 




y 



14 . Does car exhaust pollute the 



^r? 



. Would using cold w^Ar in doing ^aun<^ry save energy? 



_16. ^ould wearing, permanent ure'ss cn^o^mTng/ material sajW 
, energy? , / 

17. WoulW riding in a car pool save energy? 



18. Does a shower use more hot water th^a a tub bath? 



19. Does television give off racfioactive rays? 




l&O 



